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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Knoxville, Tennessee) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

November 17,2014 

J2246 

WAA-01-SU-PS-20141023, WAA-02-SU-PS-20141023, WAA-03-
SU-PS-20141023, WAA-04-SU-PS-20141023, WAA-04-SU-DU-
20141023, WAA-05-SU-PS-20141023, and WAA-00-SU-TB-
20141023 

5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) was used along with other criteria specified 
in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

17 November 2014 

Certified by Harry Ellis, Chemist Date 
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DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 
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DATA ASSESSMENT 

Sample delivery group (SDG) J2246 included five ( 5) environmental air (passivated canister) samples and 
two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for volatile organic 
compounds via EPA Air Method T0-15. The following summarizes the data validation that was 
performed. 

VOLATILE ORGANIC COMPOUND ANALYSIS 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of30 days 
from sample collection by canister to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis 
provided adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded a low concentration (less than the reporting limit) of the common 
laboratory contaminant methylene chloride. The similar concentrations of methylene chloride intwo 
field samples (including the field blank) were qualified as laboratory artifacts and flagged "U". The 
reported methylene chloride concentrations above the reporting limi~ but less than 10 times the blank 
concentration, in some samples were qualified as estimated, possibly biased high, and flagged "J" to 
indicate that. Finally, the concentration in sample W AA-02-SU-PS-20141023 was more than 10 time the 
blank concentration so it was not qualified. 

IV. Laboratory Control Sample (LCS) 

Most percent recoveries from the LCS analysis were within established control limits. However, 
chloroethane (135 percent) and vinyl chloride (131 percent) yielded recoveries above the QC limits (70 to 
130 percent). Neither was detected in the field samples so no qualifications were applied. 

V. Surrogates 

All surrogate recoveries were within QC limits. No qualifications were applied. 

VI. Comments 

Most detected results were less than reporting limits, which correspond to the lowest calibration standard. 
The laboratory correctly reported these extrapolations as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with few qualifications added. All data are usable as qualified for their 
intended purposes. 
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Client Project/Site: West Lake Landfill 

1111212014 9:41:58AM 

(865)291-3000 

The test results in this report meet all 2003 NELAC and 2009 TN/ Hwm"m"m'' 

parameters, exceptions are noted in this report. This may reproduced 
and with written approval from the laboratory For please contact the Project """'''"n"' 
at the e-mail address or telephone number listed on this page. 

Electronic signature is 
ffRfJITJn•nRII\1 n;<nnwnrrRn Signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Qualifier 

J 

B 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value. 

LCS or LCSD exceeds the control limits 

Compound was found in the blank and sample. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 140-2246-1 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Job ID: 140-2246-1 

Narrative 

Comments 

No additional comments. 

Receipt 

Case Narrative 

Job Narrative 

140-2246-1 

TestAmerica Job ID: 140-2246-1 

The samples were received on 10/31/2014 9:10AM; the samples arrived in good condition, properly preserved and, where required, on 
ice. 

Air- GC/MS VOA 

Method(s) TO 14A, TO 15 LL, T0-14A, T0-15: EPA methods T0-14A and T0-15 specify the use of humidified "zero air" as the blank reagent 
for canister cleaning, instrument calibration and sample analysis. Ultra-high purity humidified nitrogen from a cryogenic reservoir is used 
in place of "zero air" by TestAmerica Knoxville. 

Method(s) TO 15 LL, T0-15: The continuing calibration verification (CCV) associated with batch 1885 exhibited % difference of> 30% for 
the following analyte(s) vinyl chloride, chloroethane, chloromethane, 1 ,2,4-trichlorobenzene and butane, however the results were within 
the LCS acceptance limits. The EPA method requires that all target analytes in the continuing calibration verification standard be within 
30% difference from the initial calibration. According to the laboratory standard operating procedure, the continuing calibration is 
acceptable if it meets the laboratory control sample acceptance criteria. 

Method(s) TO 15 LL, T0-15: The following analyte(s) recovered outside control limits for the LCS associated with batch 1885: vinyl 
chloride and chloroethane. This is not indicative of a systematic control problem because these were random marginal exceedances. 
Qualified results have been reported. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica Knoxville 
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Detection Summary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-01-SU-PS-20141023 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

Trichlorofluoromethane 

Result Qualifier 
---oc-_-=co7=7 J 

0.094 J 

0.079 J 

0.72 

0.51 

0.50 B 

0.27 

Result Qualifier 
---~0~.5~9 J 

0.30 J 

0.49 J 

1.5 

2.5 

1.8 B 

1.5 

Client Sample ID: WAA-02-SU-PS-20141023 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Toluene 

Trichloroethene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Toluene 

Trichloroethene 

Trichlorofluoromethane 

Result Qualifier 
---0~.~07~0 J 

0.25 

0.083 J 

0.65 

0.48 

0.086 J 

4.1 B 

0.28 

0.084 J 

0.53 

0.091 J 

0.25 

Result Qualifier 
-----=o:-c.5:-:-4 J 

0.80 

0.52 J 

1.3 

2.4 

0.37 J 

14 B 

1.2 

0.37 J 

2.0 

0.49 J 

1.4 

Client Sample ID: WAA-03-SU-PS-20141023 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Result Qualifier 
---oc-_-=co7=5 J 

0.21 

This Detection Summary does not include radiochemical test results. 

RL 

0.20 

0.20 

0.20 

0.50 

0.20 

0.50 

0.20 

RL 

1.5 

0.64 

1.3 

1.0 

0.99 

1.7 

1.1 

RL 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.5 

0.64 

1.3 

1.0 

0.99 

0.87 

1.7 

0.87 

0.87 

0.75 

1.1 

1.1 

RL 

0.20 

0.20 

MDL Unit 
--~0~.0~3~1 -pp~b-v~/v __ _ 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.024 ppb v/v 

MDL Unit 
--~0~.2~4 -ug~/m~3---

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.45 ug/m3 

0.13 ug/m3 

MDL Unit 
--~0~.0~3~1 -pp~b-v~/v __ _ 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.12 ppbv/v 

0.036 ppb v/v 

0.024 ppb v/v 

MDL Unit 
--~o--=.2~4 -ug--=/m~3 __ _ 

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.45 ug/m3 

0.19 ug/m3 

0.13 ug/m3 

MDL Unit 
--~0~.0~3~1 -pp~b-v~/v __ _ 

0.056 ppb v/v 

TestAmerica Job ID: 140-2246-1 

lab Sample ID: 140-2246-1 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2246-2 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 
=To-=--1c::5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2246-3 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

Prep Type 

Totai/NA 

Totai/NA T0-15 

TestAmerica Knoxville 
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Detection Summary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-03-SU-PS-20141023 (Continued) 

Analyte 

Carbon tetrachloride 

Chloroform 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloroform 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Toluene 

Trichlorofluoromethane 

Result Qualifier 
---oc-_-=-o8=2 J 

0.088 J 

0.90 

0.49 

0.54 B 

0.19 J 

0.072 J 

0.37 

0.22 

Result Qualifier 
-----:o:-c_5=8 J 

0.66 

0.52 J 

0.43 J 

1.9 

2.4 

1.9 B 

0.85 J 

0.31 J 

1.4 

1.2 

Client Sample ID: WAA-04-SU-PS-20141023 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Toluene 

Trichlorofluoromethane 

Result Qualifier 
---oc-.""'o7=7 J 

0.19 J 

0.078 J 

0.65 

0.50 

0.47 J B 

0.21 

0.076 J 

0.41 

0.24 

Result Qualifier 
-----:o:-c_5=9 J 

0.61 J 

0.49 J 

1.3 

2.5 

1.6 J B 

0.90 

0.33 J 

1.5 

1.3 

This Detection Summary does not include radiochemical test results. 

RL 

0.20 

0.20 

0.50 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

RL 

1.5 

0.64 

1.3 

0.98 

1.0 

0.99 

1.7 

0.87 

0.87 

0.75 

1.1 

RL 

0.20 

0.20 

0.20 

0.50 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

RL 

1.5 

0.64 

1.3 

1.0 

0.99 

1.7 

0.87 

0.87 

0.75 

1.1 

MDL Unit 
----:0~.0~3~8 -pp~b-v~/v __ _ 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.12 ppbv/v 

0.024 ppb v/v 

MDL Unit 
--~o--:_2~4 -ug--:/m~3 __ _ 

0.18 ug/m3 

0.24 ug/m3 

0.19 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.45 ug/m3 

0.13 ug/m3 

MDL Unit 
----:0~.0~3~1 -pp~b-v~/v __ _ 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.12 ppbv/v 

0.024 ppb v/v 

MDL Unit 
--~o--:_2~4 -ug--:/m~3 __ _ 

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.45 ug/m3 

0.13 ug/m3 

TestAmerica Job ID: 140-2246-1 

lab Sample ID: 140-2246-3 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2246-4 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2246-5 
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Detection Summary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-05-SU-PS-20141023 (Continued) 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Tetrach loroethene 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Tetrach loroethene 

Toluene 

Trichlorofluoromethane 

Result Qualifier 
---oc-_-=co7=5 J 

0.072 J 

0.24 

0.082 J 

0.68 

0.50 

0.085 J 

0.70 B 

0.28 

0.099 J 

0.057 J 

0.71 

0.26 

Result Qualifier 
-----=o:-c.5=8 J 

0.35 J 

0.76 

0.51 J 

1.4 

2.5 

0.37 J 

2.4 B 

1.2 

0.43 J 

0.39 J 

2.7 

1.5 

Client Sample ID: WAA-04-SU-DU-20141023 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

Result Qualifier 
-----

0.079 J 

0.22 

0.073 J 

0.77 

0.52 

0.074 J 

0.82 B 

0.23 

0.082 J 

0.46 

0.28 

Result Qualifier 
-----=o:-c.6:-:-1 J 

0.69 

0.46 J 

1.6 

2.6 

0.32 J 

2.9 B 

This Detection Summary does not include radiochemical test results. 

RL 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.5 

0.98 

0.64 

1.3 

1.0 

0.99 

0.87 

1.7 

0.87 

0.87 

1.4 

0.75 

1.1 

RL 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

RL 

1.5 

0.64 

1.3 

1.0 

0.99 

0.87 

1.7 

MDL Unit 
----~0~.0~3~1 -pp--=b--w~v-----

0.063 ppb v/v 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.040 ppb v/v 

0.12 ppbv/v 

0.024 ppb v/v 

MDL Unit 

0.24 ug/m3 

0.31 ug/m3 

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.27 ug/m3 

0.45 ug/m3 

0.13 ug/m3 

MDL Unit 
---- -----

0.031 ppb v/v 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.13 ppb v/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.12 ppbv/v 

0.024 ppb v/v 

MDL Unit 

0.24 ug/m3 

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.45 ug/m3 

TestAmerica Job ID: 140-2246-1 

lab Sample ID: 140-2246-5 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2246-6 

Oil Fac D Method 
-------

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155264 



Detection Summary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-04-SU-DU-20141023 (Continued) 

Analyte Result Qualifier 

m-Xylene & p-Xylene 0.99 

a-Xylene 0.35 J 

Toluene 1.7 

Trichlorofluoromethane 1.6 

Client Sample ID: WAA-00-SU-TB-20141023 

Analyte 

Methylene Chloride 

Analyte 

Methylene Chloride 

Result Qualifier 
---~0~.2~0 J B 

Result Qualifier 
-----:O:-c.6=8 J B 

This Detection Summary does not include radiochemical test results. 

----------------

RL MDL Unit 

0.87 0.52 ug/m3 

0.87 0.26 ug/m3 

0.75 0.45 ug/m3 

1.1 0.13 ug/m3 

RL MDL Unit 

0.50 0.13 ppb v/v 

RL MDL Unit 

1.7 0.45 ug/m3 

TestAmerica Job ID: 140-2246-1 

Lab Sample ID: 140-2246-6 

Oil Fac D Method Prep Type 

T0-15 Totai/NA 

T0-15 Totai/NA 

T0-15 Totai/NA 

T0-15 Totai/NA 

Lab Sample ID: 140-2246-7 

Oil Fac D Method Prep Type 

T0-15 Totai/NA 

Oil Fac D Method Prep Type 

T0-15 Totai/NA 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155265 



Client Sample Results 
Client Tetra Tech EM Inc. 
ProjecUSite. West Lake Landfill 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier 

------ ------~N=o L1.1-Trichloroethane 

1,1.2,2-Tetrachloroethane 

1,1,2-Trichloro-1,2,2-trlfluoroetha 
ne 
1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2,4-Trichlorobenzene 

1 ,2.4-Trimethylbenzene 

1 ,2-Dichloro-1,1,2,2-tetranuoroethane 

1 ,2-Dichlorobenzene 

1,2-Dichloroethane 

1.2-Dichloropropane 

1,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethyl benzene 

1,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrachloroelhene 

Toluene 

trans-1.3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1,1-Trichloroethane 

1,1 ,2 ,2-Tetrachloroethane 

1 o 1,2-Trichloro-1,202-trifluoroetha 
ne 
1 o 1,2-Trichloroethane 

1,1-Dichloroethane 

1, 1-Dichloroethene 

ND 
0.077 J 

ND 
ND 
ND 
ND 
ND 
NO 

ND 
NO 
NO 

ND 
ND 
ND 

0.094 J 
ND 
NO 

0.079 J 

ND 
NO • 

NO 

0.72 

NO 
NO 

0.51 

ND 
ND 
ND 

0.50 &­
ND 
ND 
ND 
ND 
ND 
ND 
NO 

0.27 

ND * 

Result Qualifier 

ND 
ND 

0.59 J 

ND 
ND 
ND 

RL MDL Unit 

0.20 0.030 ppb v/v 
0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.4 

1.5 

1.1 

0.81 

0.79 
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0.061 ppb v/v 

0.031 ppb v/v 

0.054 ppb v/v 

0.026 ppb v/v 

0.034 ppb v/v 

0.098 ppb v/v 

0.063 ppb v/v 

0.032 ppb vtv 

0.070 ppb v/v 

0.047 ppb vlv 

0.052 ppb vlv 

0.065 ppb vlv 

0.065 ppb vlv 

0. 064 ppb vtv 

0.056 ppb v/v 

0.078 ppb v/v 

0.032 ppb v/v 

o. 038 ppb vlv 

0.049 ppb v/v 

0.035 ppb v/v 

0.038 ppb vtv 

0.16 ppb v/v 

0.060 ppb v/v 

0.074 ppb v/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.044 ppb vtv 

0. 078 ppb vtv 

0.13 ppb vlv 

0.12 ppb v/v 

0.061 ppb v/v 

0.058 ppb v/v 

0.040 ppb vtv 
0.12 ppb v/v 

0.048 ppb v/v 

0.036 ppb v/v 

0.024 ppb v/v 

0.071 ppb vtv 

MDL Unit 0 

uglm3 

0.42 ug/m3 

0.24 ug/m3 

0.29 uglm3 

0.11 ug/m3 

0.13 ug/m3 

TestAmerica Job ID: 140-2246-1 

Prepared 

Prepared 

Analyzed Oil Fac 

11103/14 19 47 ~ 

11103/1419:47 

11/03/14 19•47 

11/03114 19:47 

11/03/14 19:47 

11/03/14 19:47 

11103114 19:47 

11/03114 19:47 

11/03114 19:47 

11/03/14 19:47 

11/03/14 19•47 

11/03/14 19:47 

11/03/14 19.47 

11/031141947 

11103/14 19:47 

11103/14 19:47 

11/03/14 19:47 

11/03/14 19.47 

11/03/14 19:47 

11/03/14 19:47 

11/03114 19:47 

11103114 19.47 

11/03/14 19:47 

11/03/14 19:47 

11/03114 19:47 

11/03/14 19:47 

11103114 19:47 

11103114 19:47 

11/03/14 19:47 

11/03114 19.47 

11/03114 19:47 

11/03114 19•47 

11/03114 19.47 

11/03114 19:47 

11/03/14 19:47 

11/03114 19:47 

11/03/14 19:47 

11103114 19:47 

11/03/14 19;47 

Analyzed Oil Fac 

11/03114 19:47 

11103/14 19:47 

11103114 19:47 

11103114 19.47 

1110311419:47 

11/03114 19 47 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155266 



Client: Tetra Tech EM Inc. 
ProJect/Site: West Lake Landfill 

Client Sample Results 

Method: T0~15 ~Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL MDL 
1,2,4-Tnchlorobenzene ND 7.4 0.73 
1.2. 4-Tnmethylbenzene ND 0.98 0 31 
1. 2-Dichloro-1,1,2,2-tetralluoroethane ND 1.4 0.22 
1 ,2-Dichlorobenzene ND 1.2 0.42 
1 .2-Dichloroethane NO 0.81 0.19 
1,2-Dichloropropane ND 0.92 0.24 
1 3,5-Trimethylbenzene ND 0.98 0.32 
1 ,3-Dichlorobenzene ND 1.2 0.39 
1, 4-Dichlorobenzene ND 1.2 0 38 
Benzene 0.30 J 0.64 0.18 
Benzyl chloride ND 2.1 0.40 
Bromomelhane ND 0]8 0.12 
Carbon tetrachloride 0.49 J 1.3 0.24 
Chlorobenzene ND 0.92 0.23 
Chloroethane ND . 0.53 0.092 
Chloroform ND 0.98 0.19 
Chloromethane 1.5 1.0 0.33 
cis-1.2-Dichloroelhene ND 0.79 0.24 
cis-1 ,3-Dichloropropene ND 0.91 0.34 
Dichlorodifluoromethane 2.5 0.99 0.34 
Ethylbenzene ND 0.87 0.30 
1,2-Dibromoethane (EDB) ND 1.5 0.34 
Hexachlorobutadiene ND 11 0.83 
Methylene Chloride 1.8 1.7 0.45 
m-Xylene & p-Xylene ND 0.87 0.52 
o-Xylene ND 0.87 0.26 
Styrene ND 0,85 0.25 
Tetrachloroethene ND 1.4 0.27 
Toluene ND 0.75 0,45 
trans-1, 3-Dichloropropene ND 0.91 0.22 
Trichloroelhene NO 1.1 0.19 
Trichlorofluoromethane 1.5 1.1 0.13 
Vinyl chloride ND . 0.51 0.18 

Surrogate %Recovety Qualifier Limits ------ -60 140··· 4-Bromofluorobenzene (Surr) 96 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL MDL 

···--·--~--

0.030 
1,1 ,2,2-Tetrachloroethane ND 0.20 0.061 
1, 1,2-Trichloro-1,2,2-trifluoroethl* 0,070 J 0.20 0 031 
ne 
1, 1 , 2-Trichloroethane ND 020 0.054 
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Unit D 
uglm3 ·---~ 

uglm3 

uglm3 

uglm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

uglm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

uglm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

uglm3 

uglm3 

ug/m3 

ug/m3 

uglm3 

ug/m3 

uglm3 

Unit D 

ppb v/v 

ppb VIV 

ppb vtv 

TestAmerlca Job ID: 140~2246-1 

Prepared -·-------

Prepared 
---~-----

Prepared 

Analyzed DiiFac 
---------~-· 

11103114 19.47 

11/03/14 19:47 

11103114 19;47 

11/03/14 19:47 

11/03/14 19:47 

11/03114 19:47 

11103/14 1947 

11103114 19.47 

11/03/14 19:47 

11/03114 19:47 

11/03114 19:47 

11/03/14 19:47 

11/03/14 19:47 

11/03/14 19:47 

11/03114 19:47 

11/03/14 19:47 

11/03114 19;47 

11/03/14 19:47 

11/03/14 19:47 

11/03114 19:47 

11/03/14 19:47 

11/03114 19:47 

11103/14 19:47 

11/03114 19:47 

11/03114 19:47 

11/03/14 19:47 

11/03114 19:47 

11103/14 19:47 

11/03/14 19:47 

11/031141947 

11/03114 19:47 

11103/14 19:47 

11103/14 19:47 

Analyzed Dil Fac 

'111ii3!t4'19.47 

Analyzed Oil Fac 
-----------··~--

11/03/14 20.41 

11/03114 20 41 

11103114 20 41 

11103114 2041 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155267 



Client: Tetra Tech EM Inc. 
Project/Site: West lake landfill 

Client Sample Results 

Method: T0·15- Volatile Organic Compounds in Ambient Air (Continued) 
A nalyte Result Qualifier Rl MDL Unit D 
1. 1-0ichloroelhane 

1, 1-0ichloroelhene 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2 ,2-tetrafluoroethane 

1 ,2-0ichlorobenzene 

1 ,2-0ichloroelhane 

1 ,2-0ichioropropane 

1, 3,5-Trimethylbenzene 

1 ,3-0ichlorobenzene 

1 ,4-0ichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-0ichloroethene 

cis-1 ,3-Dlchloropropene 

Oichlorodifluoromethane 

Ethylbenzene 

1 ,2-0ibromoethane (EOB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-0ichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1,2,2-trifluoroetha 
ne 
1,1 ,2-Tnchloroethane 

1, 1-0ichloroethane 

1, 1-0ichloroethene 

1 ,2, 4-Tnchlorobenzene 

1. 2.4-Tnmethylbenzene 

1. 2-0ichloro-1, 1 ,2,2-tetrafluoroethane 

,2-0ichlorobenzene 

1 ,2-0ichloroethane 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.25 

NO 
NO 

0.083 J 
NO 
NO • 

NO 

0.65 

NO 
NO 

0.48 

0.086 J 

NO 
NO 

4.1 

0.28 

0.084 J 

NO 
NO 

0.53 

NO 

0.091 J 

0.25 
NO • 

NO 

0.54 J 

NO 
NO 
NO 
NO 
ND 

ND 

ND 

NO 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

Rl. 

0.026 ppb vlv 

0.034 ppb vlv 

0.098 ppb VIV 

0. 063 ppb vlv 

0.032 ppb v/V 

0.070 ppb v/v 

0.047 ppb v/v 

0.052 ppb V/V 

0.065 ppb vlv 

0.065 ppb v/v 

0.064 ppb v/v 

0.056 ppb vlv 

0.078 ppb v/v 

0.032 ppb v/v 

0.038 ppb v/v 

0.049 ppb v/v 

0.035 ppb vlv 

O.D38 ppb v/v 

0.16 ppbv/v 

0.060 ppb vlv 

0.074 ppb v/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.044 ppb v/v 

0.078 ppb vlv 

0.13 ppb v/v 

0.12 ppb vlv 

0.061 ppb v/v 

0.058 ppb vlv 

0.040 ppb v/v 

0.12 ppb vlv 

0.048 ppb v/v 

0.036 ppb v/v 

0.024 ppb v/v 

0.071 ppb v/v 

MDI. Unit D 
-···---:::-:-::: ug/m3 -·-·- -

1A 

1.5 

1.1 

0.81 

079 

7.4 

0 98 

1.4 

1.2 

0 .. 81 
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0.42 ug/m3 

0.24 uglm3 

0.29 uglm3 

o 11 uglm3 

o 13 ug/m3 

0.73 uglm3 

0.31 uglm3 

0.22 ug/m3 

0.42 ug/m3 

0.19 uglm3 

TestAmerlca Job ID: 140-2246~1 

Prepared 

Prepared 

Analyzed Oil Fac 

wo31142o~ • 

11103114 20:41 

11/03/14 20:41 

11/03/14 20:41 

11103/14 20:41 

11/03/14 20.41 

11/03114 20'41 

11/03114 20:41 

11103114 20.41 

11/03/14 20:41 

11/03/14 20:41 

11/03/14 20:41 

11/03114 20:41 

11103114 20:41 

11103114 20:41 

11103/14 20'41 

11/03114 20:41 

11/03114 20:41 

11/03114 20:41 

11/03114 20:41 

11103114 20:41 

11/03114 20 41 

11/03114 20:41 

11/03114 20:41 

11103/14 20:41 

11/03/14 20'41 

11103/14 20:41 

11103114 20:41 

11/03114 20:41 

11103114 20:41 

11103/14 20:41 

11/03/14 20:41 

11/03114 20:41 

11/03/14 20:41 

11/03/14 20:41 

Analyzed 
-~~----

11103114 20:41 

11/03114 20'41 

11103/14 20 41 

11/03/14 20:41 

11103114 20:41 

11/03114 20 41 

11103/14 20:41 

11/03114 20 41 

11/03114 20.41 

11103114 20:41 

11103/14 20.41 

DIIFac 

1 

TestAmenca Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155268 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL MDL 

1 ,2-0ichloropropane 0.24 

1, 3, 5-Tnmethylbenzene NO 0.98 0.32 

1 ,3-0ichlorobenzene NO 1.2 0.39 

1 ,4-0ichlorobenzene NO 1.2 0.38 

Benzene 0.80 0.64 0.18 

Benzyl chloride NO 2.1 0.40 

Bromomelhane NO 0.78 0.12 

Carbon tetrachloride 0.52 J u 0.24 

Chlorobenzene NO 0.92 0.23 

Chloroethane NO • 0.53 0.092 

Chloroform NO 0.98 0.19 

Chloromethane 1.3 1.0 0.33 

cis-1 ,2-0ichloroelhene NO 0.79 0.24 

cis-1 ,3-0ichloropropene NO 0.91 0.34 

Oichiorodifluoromethane 2.4 0.99 0.34 

Ethylbenzene 0.37 J 0.87 0.30 

1,2-0ibromoethane (EOB) NO 1.5 0.34 

Hexachlorobutadiene ND 11 0.83 

Methylene Chloride 14 1.7 0.45 

m-Xylene & p-Xylene 1.2 0.87 0.52 

a-Xylene 0.37 J 0.87 0.26 

Styrene ND 0.85 0.25 

Tetrachloroelhene ND 1.4 0.27 

Toluene 2.0 0.75 0.45 

lrans-1 ,3-Dichloropropene NO 0.91 0.22 

Trichloroethane 0.49 J 1.1 0.19 

Trichlorofluoromethane 1.4 1.1 0.13 

Vinyl chloride NO . 0.51 0.18 

Surrogate %Recovery Qualifier Umlts 
----- -----

4-Bromofluorobenzene (Su") 99 60.140 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Result Qualifier RL MDL 

-------- ---------
ND 0.030 

1.1 ~ 2,2~ Tetrachloroethane ND 0.20 0.061 

1,1 ,2-Tnchloro-1 ,2,2-trifluoroetha 0.075 J 020 0.031 

ne 
1,1 ,2-Trichloroethane ND 0.20 0.054 

1 1-Dichloroethane ND 0.20 0.026 

1. 1-Dichloroelhene ND 0.20 0.034 

1 , 2 4-T richlorobenzene ND 1.0 0~098 

1 ,2,4-Trimelhylbenzene ND 0.20 0.063 

1. 2-Dichloro-1, 1, 2. 2-tetrafluoroethane ND 0.20 0.032 
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TestAmerica Job ID: 140.2246-1 

Unit 0 Prepared Analyzed Oil Fac ------
11103114 2D-41-ug/m3 

ug/m3 11/03114 20:41 

ug/m3 11/03114 20:41 

ug/m3 11103114 20:41 

ug/m3 11/03/14 20:41 

ug/m3 11103/14 20:41 

ug/m3 11103/14 20:41 

uglm3 11/03/14 20:41 

uglm3 11/03/14 20:41 

uglm3 11/03114 20:41 

uglm3 11/03114 20;41 

uglm3 11103/14 20:41 

uglm3 11/03/14 20:41 

ug/m3 11103114 20:41 

ug/m3 11103114 20:41 

uglm3 11103114 20:41 

uglm3 11103114 20:41 

uglm3 11103/14 20:41 

uglm3 11/03/14 20:41 

ug/m3 11/03114 20:41 

uglm3 11103114 20:41 

uglm3 11103114 20:41 

uglm3 11/03/14 20:41 

uglm3 11/03/14 20:41 

uglm3 11103114 20:41 

uglm3 11103114 20:41 

uglm3 11/03/14 20:41 

uglm3 11/03/14 20:41 

Prepared Analyzed Dil Fac 
-----· 

11103114 20:41 

Unit D Prepared Analyzed DiiFac 
ppb v/v-~' -11/03/14 21:35-

ppb vlv 11103114 21:35 

ppb vlv 11/03114 21.35 

ppb v/v 11/03/14 21:35 

ppb vlv 11103/14 21:35 

ppb v/v 11/03/14 21:35 

ppb vlv 11103/14 21.35 

ppb vlv 11103114 21:35 

ppb v/v 11103114 21 35 

TestAmenca Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155269 



Client Sample Results 
Client: Tetra Tech EM Inc. 
ProJect/Site: West lake landfill 

Method: TO-Hi -Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier Rl 
1,2-0ichlorobenzene 

1 ,2-0ichloroelhane 

1,2-0ichloropropane 

1, 3,5-Trimethylbenzene 

1 ,3-0Jchlorobenzene 

1 4-0ichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-0ichloroethene 

cis-1 ,3-0ichloropropene 

Oichloroditluoromethane 

Ethyl benzene 

1 ,2-0ibromoelhane (EOB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-0ichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1,2,2-trifluoroetha 
ne 
1, 1,2-Tnchloroelhane 

1, 1-0ichloroethane 

1, 1-Dichloroethene 

1 ,2,4-Trichlorobenzene 

1 ,2A-Tnmelhylbenzene 

1 2-0ichloro-1, 1 ,2,2-tetrafluoroethane 

1 ,2-0ichlorobenzene 

1 ,2-0ichloroethane 

1 2-0ichloropropane 

1 .3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 ,4-0ichlorobenzene 

Benzene 

NO 

ND 

NO 
NO 

NO 

0.21 

NO 

ND 
0.082 J 

NO 

NO * 

0.088 J 

0.90 

NO 

NO 

0.49 

NO 

NO 

NO 

0.54 

0.19 J 

0.072 J 

NO 
NO 

0.37 

NO 

NO 

0.22 
ND * 

Result Qualifier 

ND 
0.58 J 

ND 
NO 

ND 
ND 
NO 

NO 

NO 

NO 

NO 

NO 

NO 
ND 

0.66 

0.20 

0.20 

0.20 

0.20 

0.20 

0,20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

Rl. 

1.1 

1.4 

1.5 

0.81 

0.79 

7.4 

0.96 

1.4 

1.2 

0.61 

0 92 

0.96 

1.2 

1.2 

0.64 
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MOL Unit 

0.070 ppb vlv 

0.047 ppb vlv 

0.052 ppb v/v 

0.065 ppb v/v 

0.065 ppb v/v 

0.064 ppb v/v 

0.056 ppb v/v 

0.078 ppb vlv 

0.032 ppb v/v 

0.038 ppb vfv 

0.049 ppb v/v 

0.035 ppb v/v 

0.038 ppb v/v 

0.16 ppb v/v 

0.060 ppb vlv 

0.074 ppb v/v 

0.066 ppb vlv 

0.068 ppb v/v 

0.044 ppb vlv 

0.078 ppb v/v 

0.13 ppbvlv 

0.12 ppb vlv 

0.061 ppb vlv 

0.058 ppb v/v 

0.040 ppb vlv 

0.12 ppbv/v 

0.048 ppb v/v 

0,036 ppb vlv 

0.024 ppb vlv 

0.071 ppb vlv 

MDL Unit 

0.42 uglm3 

0.24 ug/m3 

0.29 uglm3 

0.11 ug/m3 

0.13 uglm3 

0.73 uglm3 

0.31 ug/m3 

o 22 ug/m3 

0.42 ug/m3 

0.19 ugtm3 

0.24 uglm3 

0.32 ug/m3 

0.39 ug/m3 

0.38 ug/m3 

0.18 ug/m3 

TestAmenca Job ID: 140-2246-1 

Prepared 

Prepared 

Analyzed 

11io3114 21:35-

11103/14 21:35 

11/03114 21:35 

11103114 21:35 

11103/14 21 35 

11/03114 21 35 

11103114 21:35 

11103114 21:35 

11/03114 21:35 

11/03114 21:35 

11/03114 21:35 

11/03114 21:35 

11103/14 21:35 

11103/14 21:35 

11103114 21'35 

11/03114 21:35 

11/03114 21:35 

11103114 21:35 

11/03114 21:35 

11/03/14 21:35 

11/03/14 21'35 

11/03114 21:35 

11/03114 21:35 

11/03/14 21:35 

11/03/14 21:35 

11103114 21:35 

11/03/14 21:35 

11/03/14 2U5 

11103/14 21:35 

11103114 21'35 

Analyzed 

• 1110311421:35 

11/03114 21.35 

11103114 21:35 

11/03114 21:35 

11/03114 21 35 

11/03!14 21:35 

11/03/14 21:35 

11/03/14 21:35 

11103114 21"35 

11/03114 21:35 

11/03114 21:35 

11/03/14 21:35 

11103114 21:35 

11/03114 21 35 

11103/14 21:35 

11/03/14 21:35 

Dllfac 

DiiFac 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155270 



Client. Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL MDL ------ -----Benzyl chloride 040 
Bromomethane NO 0.78 0.12 
Carbon tetrachloride 0.52 J 1.3 0.24 
Chlorobenzene NO 0.92 0.23 
Chloroethane NO . 0.53 0.092 
Chloroform 0.43 J 0.98 0.19 
Chloromethane 1.9 1.0 0.33 
cis-1.2-0ichloroethene NO 0.79 0.24 
cis-1 ,3-0ichloropropene NO 0.91 0.34 
Dichlorodifluoromethane 2.4 0.99 0.34 
Ethylbenzene NO 0.87 0.30 
1,2-0ibromoelhane (EOB) NO 1.5 0.34 
Hexachlorobuladiene NO 11 0.83 
Methylene Chloride 1.9 1.7 0.45 
m-Xylene & p-Xylene 0.85 J 0.87 0.52 
o-Xylene 0.31 J 0.87 0.26 
Styrene NO 0.85 0.25 
Tetrachloroethene NO 1.4 0.27 
Toluene 1.4 0.75 0.45 
trans-1 ,3-0ichloropropene NO 0.91 0.22 
Trichloroethane NO 1.1 0.19 
Trichlorofluoromethane 1.2 1.1 0.13 
Vinyl chloride NO . 0.51 0.18 

Surrogate %Recovety Qualifier Limits ------ -·---- ----4-Bromonuorobenzene (Surr) 96 60.140 

Date Received: 10/31/14 09:10 
Container: Summa Canister SL 

Method: T0-15 ·Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL MDL 
1 ,1.1-Trichloroethan_e ______ 

1,1 ,2,2-Tetrachloroethane NO 0.20 0.061 

1,1,2· Trichloro-1 ,2,2-trifluoroetha 0.077 J 0.20 0.031 
ne 
1.1 ,2-Trichloroethane NO 0.20 0.054 
1, 1-0ichloroethane NO 0.20 0.026 
1. 1-0ichloroethene NO 0.20 0.034 
1 ,2,4-Trichlorobenzene NO 1.0 0.098 
1 ,2 ,4-Trimethylbenzene NO 0.20 0.063 
1 2-0ichloro-1 , 1 ,2,2-tetralluoroethane NO 0.20 0.032 
1 ,2-0ichlorobenzene NO 0.20 0.070 
1.2-0ichloroethane NO 0.20 0.047 
1 ,2-0ichloropropane NO 0.20 0.052 
1 ,3,5-Trimethylbenzene NO 0.20 0.065 
1, 3-0ichlorobenzene NO 0.20 0,065 
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TestAmerica Job ID; 140-2246-1 

Unit D Prepared Analyzed DiiFac 
-----~ -----~--ug/m3 11/03/14 21:35 1 
ug/m3 11/03114 21.35 

ug/m3 11103114 21"35 

ug/m3 11/03/14 21:35 

ug/m3 11/03/14 21:35 

ug/m3 11/03114 21 35 

ug/m3 11103/14 21.35 

ug/m3 11/03114 21:35 

ug/m3 11103/14 21.35 

ug/m3 11103/14 21:35 

ug/m3 11/03114 21;35 

ug/m3 11/03/14 21:35 

ug/m3 11/03/14 21.35 

uglm3 11/03114 21:35 

ug/m3 11/03/14 21:35 

ug/m3 11103/14 2U5 

ug/m3 11/03114 21:35 

ug/m3 11/03/14 21:35 

ug/m3 11/03/14 21:35 

ug/m3 11/03/14 21:35 

ug/m3 11/03/14 21:35 

ug/m3 11/03/14 21 :35 

uglm3 11/03/14 21;35 

Prepared Analyzed Dll Fac 
.• -11/03114 21:35 

Unit D Prepared Analyzed Di!Fac 

. 11/03114 22:29 

ppb vlv 11/03114 22;29 

ppb vlv 11103/14 22:29 

ppb vlv 11103114 22:29 

ppb vlv 11/03/14 22.29 

ppb v/v 11/03/14 22'29 

ppb vlv 11103/14 22.29 

ppb vlv 11103114 22.29 

ppb v/v 11/03114 22:29 

ppb vlv 11/03/14 22.29 

ppb vlv 11/03114 22:29 

ppb v/v 11/03/14 22:29 

ppb v/v 11/03114 22.29 

ppb v/v 11/03/14 22.29 

T estAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155271 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL MDL Unit 
1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroelhene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethyl benzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1:1. 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1,2-Trichloro-1 ,2,2-trifluoroetha 
ne 
1 1,2-Trichloroethane 

1 , 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1,1,2,2-tetraffuoroethane 

1. 2-Dichlorobenzene 

1 .2-Dichloroethane 

1 ,2-Dichloropropane 

1, 3, 5-Trimethylbenzene 

1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chlonde 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

----,:ro 
0.19 J 

ND 
ND 

0.078 J 
ND 
ND • 
ND 

0.65 
ND 
ND 

0.50 

ND 
ND 
ND 

,. o • .a+ .1&-
0.21 

0.076 J 
ND 
ND 

0.41 

ND 
ND 

0.24 

ND • 

Result Qualifier 
--- ND 

ND 
0.59 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.61 J 
ND 
ND 

0.49 J 
ND 
ND • 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1,2 

0.64 

2.1 

0.78 

1.3 

0.92 

0,53 

0,064 ppb v/v 

0.056 ppb v/v 

0.078 ppb vlv 

0.032 ppb vlv 

0.038 ppb v/v 

0.049 ppb vtv 
0.035 ppb v/v 

0.038 ppb v/v 

0.16 ppb v/v 

0.060 ppb vlv 

0.074 ppb v/v 

0.068 ppb v/v 

0.068 ppb vlv 

0.044 ppb v/v 

0.078 ppb v/v 

0.13 ppbv/v 

0.12 ppbvlv 

0.061 ppb v/v 

0.058 ppb vlv 

0.040 ppb v/v 

0.12 ppb v/v 

0.048 ppb vlv 

0.036 ppb v/v 

0.024 ppb vlv 

0.071 ppb v/v 

MDL Unit 
·----~~ -ug~/m_3 __ 

0.42 ug/m3 

0.24 uglm3 

0.29 ug/m3 

0.11 uglm3 

0.13 uglm3 

0.73 ug/m3 

0.31 uglm3 

0.22 ug/m3 

0.42 uglm3 

0.19 uglm3 

0.24 uglm3 

0.32 uglm3 

0.39 ug/m3 

0.38 ug/m3 

0.18 uglm3 

0.40 uglm3 

0.12 uglm3 

0.24 ug/m3 

0.23 uglm3 

0.092 ug/m3 
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D 

TestAmerica Job ID: 140-2246-1 

Prepared 

Prepared 

Analyzed 

11/03114 22:29 

11/03/14 22:29 

11103114 22:29 

11/03/14 22:29 

11/03/14 22:29 

11/03/14 22 29 

11103/14 22:29 

11103/14 22:29 

11103114 22:29 

11/03/14 22:29 

11/03114 22:29 

11/03/14 22:29 

11/03/14 22:29 

11103114 22:29 

11/03/14 22:29 

11/03/14 22:29 

11/03/14 22:29 

11/03114 22:29 

11/03114 22:29 

11103114 22:29 

11/03114 22:29 

11/03114 22:29 

11103114 22:29 

11/03/14 22:29 

11103114 22:29 

Analyzed 

11103114 22:29 

11103114 22:29 

11/03114 22:29 

11103114 22:29 

11/03/14 22:29 

11103/14 22'29 

11/03114 22 29 

11103114 22'29 

11103114 22:29 

11/03114 22:29 

11103114 22:29 

11/03114 22'29 

11/03114 22:29 

11/03/14 22:29 

11103/14 22.29 

11/03/14 22:29 

11103114 22:29 

11/03/14 22 29 

11/03114 22:29 

11103114 22 . .29 

11103114 22 29 

DIIFac 

1 

Dil Fac 

TestAmenca Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155272 



Client: Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill 

Client Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL MDL 

----· ----- ------
NO 0.98 0.19 

Chloromethane 1.3 1.0 0.33 

cis-1 ,2-0ichloroethene NO 0.79 0.24 

cls-1,3-0ichloropropene NO 0.91 0.34 

Oichlorodif!uorometl!ane 2.5 0.99 0.34 

Ethylbenzene NO 0.87 0.30 

1,2-0ibromoethane (EOB) NO 1.5 0.34 

Hexachlorobutadiene NO 0.83 

Methylene Chloride ~- 045 

m-Xylene & p-Xylene 0.90 0.87 0.52 

o-Xylene 0.33 J 0.87 0.26 

Styrene NO 0.85 0.25 

Telrachloroelhene NO 1.4 0.27 

Toluene 1.5 0.75 0.45 

trans-1 , 3-0ichloropropene NO 0.91 0.22 

Trichloroethene NO 1.1 0.19 

Trichlorofluoromethane 1.3 1.1 0.13 

Vinyl chloride ND . 0.51 0.18 

Surrogate %Recovery Qualifier Limits 

4-Bromof/uorobenzene (Surr) ----93 -----
60-140 

Container: Summa Canister 6L 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL MDL ---- ----

NO 0.030 

1,1,2,2-Tetrachloroe!hane ND 0.20 0.061 

1,1 ,2· Trichloro-1 ,2,2-trifluoroetha 0.075 J 0.20 0.031 

ne 
1,1,2-Trichloroethane NO 0.20 0.054 

1,1-Dichloroethane NO 0.20 0.026 

1,1-0ichloroethene NO 0.20 0.034 

1,2,4-Trichlorobenzene NO 1.0 0.098 

1,2,4-Trimethylbenzene 0.072 J 0.20 0.063 

1 ,2-Dichloro-1,1,2,2-letrafluoroethane NO 0.20 0.032 

1,2-0ichlorobenzene NO 0.20 0.070 

1 ,2-Dichloroethane NO 0.20 0.047 

1,2-Dichloropropane ND 0.20 0.052 

1,3,5-Trimelhylbenzene NO 0.20 0 065 

1, 3-0ichlorobenzene ND 0.20 0.065 

1 4-Dichlorobenzene ND 0.20 0 064 

Benzene 0.24 0.20 0.056 

Benzyl chloride ND 0.40 0,078 

Bromomethane ND 0.20 0.032 

Carbon tetrachloride 0.082 J 0 20 0.038 
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TestAmerica Job ID: 140-2246-1 

Unit D Prepared Analyzed DIIFac 
-----" "·-·~--·---~· 

11i03/14 22:29-uglm3 1 

uglm3 11/03114 22:29 

ug/m3 11103/14 22:29 

ug/m3 11/03/14 22"29 

uglm3 11103114 22:29 

uglm3 11103114 22"29 

ug/m3 11/03/14 22:29 

uglm3 11/03/14 22.29 

uglm3 11/03/14 22.29 

uglm3 11/03114 22:29 

uglm3 11103114 22:29 

uglm3 11103/14 22:29 

uglm3 11/03/14 22:29 

uglm3 11103114 22:29 

uglm3 11103114 22:29 

uglm3 11/03/14 22:29 

uglm3 11/03114 22:29 

uglm3 11/03/14 22:29 

Prepared Analyzed Di/Fac 

11103/14 2ne 1 

Unit D Prepared Analyzed DIIFac 
-----~'w'"'" 

11103/14 23:24 1 

ppb vlv 11103114 23:24 

ppb vlv 11103114 23:24 

ppb vlv 11/03114 23:24 

ppb vlv 11/03/14 23:24 

ppb vlv 11/03114 23:24 

ppb vlv 11/03/14 23:24 

ppb vlv 11/03114 23:24 

ppb vlv 11/03/14 23.24 

ppb vlv 11/03114 23:24 

ppb vlv 11103/14 23:24 

ppb vlv 11/03114 23:24 

ppb vlv 11103114 23:24 

ppb vlv 11103114 23:24 

ppb vlv 11/03114 23"24 

ppb vlv 11/03114 23 24 

ppb vlv 11103114 23:24 

ppb vlv 11/03114 23"24 

ppb v/v 11/03/14 23 24 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155273 



Client Sample Results 
Client" Tetra Tech EM Inc. 
ProjecUSlte: West Lake Landfill 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 c2-0ichloroelhene 

cis-1,3-0ichloropropene 

Oichlorodifluoromethane 

Ethyl benzene 

1 ,2-0ibromoelhane (EOB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xy!ene 

o-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-0ichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1, 1-Trichloroethane 

1, 1,2,2-Tetrachloroethane 

1,1,2-Trichloro-1,2,2-trifluoroetha 

ne 
1, 1 ,2-Trichloroethane 

1, 1-0ichloroethane 

1, 1-0ichloroelhene 

1. 2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1,2-0ichloro-1, 1 ,2,2-letrafluoroelhane 

1 ,2-0ichlorobenzene 

1,2-0ich!oroethane 

1 ,2-0ichloropropane 

1,3,5-Trimethylbenzene 

1,3-0ichlorobenzene 

1 ,4-0ichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-0ichloroethene 

cis-1 ,3-0ichloropropene 

Oichlorodifluoromethane 

NO • 

NO 

0.68 

NO 

NO 

0.50 

0.085 J 

NO 

NO 

0.70 .a--
0.28 

0.099 J 

NO 

0.057 J 
0.7"1 

NO 

NO 

0.26 

NO • 

Result Qualifier 

NO 

0.58 J 

NO 

NO 

NO 

NO 

0.35 J 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

0.76 

NO 

NO 

0.51 J 

NO 
NO • 

NO 

1.4 

NO 

NO 

2.5 

0.20 

020 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

Rl. 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

0.98 

to 
0.79 

0.91 

0.99 
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MDI. Unit 

0.049 ppb vlv 

0.035 ppb vlv 

0.038 ppb vlv 

0,16 ppb vlv 

0.060 ppb vlv 

0.074 ppb vlv 

0.068 ppb vlv 

0.068 ppb vlv 

0.044 ppb vlv 

0.078 ppb vlv 

0.13 ppb vlv 

0.12 ppb vlv 

0.061 ppb vlv 

0.058 ppb vlv 

0.040 ppb v/v 

0.12 ppb vlv 

0.048 ppb vlv 

0.036 ppb vlv 

0.024 ppb v/v 

0.071 ppb vlv 

MDL Unit 

0.42 ug/m3 

0.24 ug/m3 

0.29 ug/m3 

0.11 ug/m3 

0.13 ug/m3 

0.73 ug/m3 

0.31 ug/m3 

0.22 ug/m3 

0.42 ug/m3 

0.19 ug/m3 

0.24 uglm3 

0.32 ug/m3 

0.39 ug/m3 

0.38 uglm3 

0.18 ug/m3 

0.40 ug/m3 

0.12 uglm3 

0.24 ug/m3 

0.23 ug/m3 

0.092 uglm3 

0.19 ug/m3 

0.33 ug/m3 

0.24 ug/m3 

0 34 uglm3 

0.34 uglm3 

D 

TestAmerica Job ID: 140-2246-1 

Prepared Analyzed Oil Fac 

Prepared 

- l1/03Ti4 23:24- 1 

11/03/14 23.24 

11/03/14 23:24 

11/03/14 23:24 

11/03/14 23:24 

11103114 23:24 

11103/14 23:24 

11103/14 23:24 

11103/14 23:24 

11/03/14 23 24 

11/03/14 23:24 

11/03/14 23:24 

11/03/14 23'24 

11/03/14 23:24 

11/03/14 23:24 

11/03/14 23:24 

11103114 23:24 

11/03/14 23:24 

11103/14 23:24 

11/03/14 23"24 

11103/14 23:24 

11103/14 23:24 

11/03/14 23:24 

11/03/14 23:24 

11103/14 23:24 

11103/14 23:24 

11/03/14 23:24 

11/03/14 23:24 

11103114 23:24 

11103114 23:24 

11/03114 23:24 

11103114 23:24 

11103114 23:24 

11103/14 23:24 

11/03/14 23:24 

11103114 23:24 

11103114 23:24 

11/03114 23:24 

11/03114 23'24 

11/03/14 23"24 

11/03114 23:24 

11103/14 23:24 

11103/14 23:24 

11103114 23:24 

11/03/14 23 24 

Oil Fac 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155274 



Client Sample Results 
Client. Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL 
--------· -----
Ethyl benzene 0.37 J 0.87 

1 ,2-Dibromoelhane (EDB) ND 1.5 

Hexachlorobutadiene ND 11 

Methylene Chloride 2.4 1.7 

m-Xylene & p-Xylene 1.2 0.87 

a-Xylene 0.43 J 0.87 

Styrene ND 0.85 

Tetrachloroethane 0.39 J 1.4 

Toluene 2.7 0.75 

trans-1.3-Dichloropropene ND 0.91 

Trichloroethane ND 1.1 

Trichlorofluoromethane 1.5 1.1 

Vinyl chloride ND * 0.51 

Surrogate %Recovery Qualifier Limits -----
4-Bromofluorobenzene (Surr) 95 60-140 

Date Collected: 10/23114 14:16 

Container: Summa Canister 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Result Qualifier RL 

MDL 

0.34 

0.83 

0.45 

0.52 

0.26 

0.25 

0.27 

0.45 

0.22 

0.19 

0.13 

0.18 

MDL 
----rw ----- -----

0.20 0.030 

1, 1,2,2-Telrachloroelhane ND 0.20 0.061 

1,1,2-Trichloro-1,2,2-trifluoroetha 0.079 J 0.20 0.031 

ne 
1, 1.2· Trichloroethane ND 0.20 0.054 

1,1-Dichloroethane ND 0.20 0.026 

1,1-Dichloroethene ND 0.20 0.034 

1,2,4-Trichlorobenzene ND 1.0 0.098 

1 ,2, 4-Trimethylbenzene ND 0.20 0.063 

1 ,2-Dichloro-1,1,2.2-tetrafluoroethane ND 0.20 0.032 

1,2-Dichlorobenzene ND 0.20 0.070 

1 ,2-Dichloroethane ND 0.20 0.047 

1 ,2-Dichloropropane ND 0.20 0.052 

1, 3,5-Trimethylbenzene ND 0.20 0.065 

1, 3-Dichlorobenzene ND 0.20 0.065 

1 ,4-Dichlorobenzene ND 0.20 0.064 

Benzene 0.22 0.20 0.056 

Benzyl chloride ND 0.40 0.078 

Bromo methane ND 0 20 0 032 

Carbon tetrachloride 0.073 J 0.20 0.038 

Chlorobenzene ND 0.20 0.049 

Chloroelhane ND . 0.20 0.035 

Chloroform ND 0.20 0,036 

Chloromethane 0.77 0.50 0.16 

cis-1 2-Dichloroethene ND 0.20 0.060 
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TestAmerica Job 10. 140-2246-1 

Unit D Prepared Analyzed DiiFac 
.~·-------·-

ug/m3 11/03/14 23.24 

ug/m3 11103114 23:24 

ug/m3 11/03/14 23:24 

ug/m3 11103/14 23"24 

uglm3 11/03/14 23:24 

ug/m3 11/03/14 23.24 

ug/m3 11/03/14 23:24 

uglm3 11/03114 23:24 

ug/m3 11/03114 23 24 

ug/m3 11/03/14 23:24 

ug/m3 11/03/14 23:24 

ug/m3 11/03/14 23"24 

ug/m3 11/03114 23"24 

Prepared Analyzed DI/Fac 

11103114 23:24 

Unit D Prepared Analyzed Dll Fac 

ppb v/v 11/04114 01:11 

ppb v/v 11/04114 01:11 

ppb v/v 11104114 01:11 

ppb vlv 11104/14 01:11 

ppb vlv 11104114 01:11 

ppb v/v 11104114 01"11 

ppb v/v 11104114 01:11 

ppb vlv 11104/14 01:11 

ppb vlv 11104/14 01:11 

ppb vlv 11104114 01 11 

ppb vlv 11/04114 0111 

ppb vlv 11104/14 01 11 

ppb vlv 11104114 01:11 

ppb vlv 11/04114 01:11 

ppb vlv 11104114 01:11 

ppb vlv 11/04114 01"11 

ppb v/v 11104114 01.11 

ppb v/v 11104/14 01 11 

ppb vlv 11104114 01:11 

ppb vlv 11104114 01:11 

ppb v/v 11104/14 01 11 

ppb v/v 11/04/14 01"11 

ppb vlv 11104114 01 11 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155275 



Client: Tetra Tech EM Inc. 

ProJect/Site: West Lake Landfill 

Client Sample Results 

Method: T0-15 ·Volatile Organic Compounds in Ambient Air (Continued) 

Analyte Result Qualifier RL MDL Unit 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethyl benzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadlene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroelhene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1, 1-Trichloroethane 

1, 1 ,2,2-Tetrachloroethane 

1,1,2-Trichloro-1,2,2-trifluoroetha 

ne 
1,1 ,2-Trichloroethane 

1, 1-0ichloroelhane 

1, 1-Dlchloroethene 

1,2,4-Trichlorobenzene 

1 ,2.4-Trimethylbenzene 

1 ,2-0ichloro-1,1,2,2-tetrafluoroethane 

1 ,2-Dichlorobenzene 

1,2-Dichloroelhane 

1,2-0ichloropropane 

1,3, 5-Trimethylbenzene 

1,3-Dichlorobenzene 

1.4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 2-0ichloroethene 

cis-1 ,3-0ichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1,2-Dibromoethane (EDB) 

Hexachlorobulad1ene 

Methylene Chloride 

m-Xylene & p-Xylene 

ND 

0.52 

0.074 J 

ND 

NO 

0.82 .... 

0.23 

0.012 J 

NO 

NO 

0.46 

ND 

NO 

0.28 

NO • 

Result Qualifier 
-----:-:-= 

NO 

0.61 J 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

0.69 

NO 

NO 

0.46 J 

NO 

NO 

NO 

1.6 

NO 

NO 

2.6 

0.32 J 
NO 

NO 

2.9 

0,99 

0.20 0.074 ppb v/v 

0.20 0.068 ppb vlv 

0.20 0.068 ppb v/v 

0.20 0.044 ppb v/v 

1.0 0.078 ppbv/v 

0.50 0.13 ppb v/v 

0.20 0.12 ppb v/v 

0.20 0.061 ppb v/v 

0.20 0.058 ppb v/v 

0.20 0,040 ppb vlv 

0.20 0.12 ppb v/v 

0.20 0.048 ppb v/v 

0.20 0.036 ppb vlv 

0.20 0.024 ppb v/v 

0.20 0.071 ppb vlv 

RL MDL Unit 
------~~ ------~ u-g~lm~3~---

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

u 
0.64 

2.1 

0.78 

1,3 

0.92 

0.53 

0.98 

1.0 

0.79 

0.91 

0.99 

0.87 

1.5 

11 

1.7 

OBI 
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0.42 uglm3 

0.24 ug/m3 

0.29 ug/m3 

0.11 ug/m3 

0.13 uglm3 

0.73 uglm3 

0.31 uglm3 

0.22 uglm3 

0.42 uglm3 

0.19 uglm3 

0.24 uglm3 

0.32 uglm3 

0.39 uglm3 

0.38 uglm3 

0.18 uglm3 

0.40 uglm3 

0.12 uglm3 

0.24 ug/m3 

0.23 uglm3 

0.092 ug/m3 

0.19 uglm3 

0.33 uglm3 

0.24 ug/m3 

0.34 uglm3 

0.34 uglm3 

0.30 uglm3 

0.34 ug/m3 

0.83 ug/m3 

0.45 uglm3 

0.52 ug/m3 

I) 

I) 

TestAmerica Job to· 140-2246-1 

Prepared 

Prepared 

Analyzed 

11104/14 0111 

11104/14 01.11 

11104114 01 11 

11104/14 01:11 

11/04114 01:11 

11104114 01:11 

11/04114 01.11 

11104/14 01:11 

11104114 01'11 

11/04114 01•11 

11104114 01:11 

11104114 01:11 

11104114 01:11 

11104114 01:11 

11104114 01:11 

Oil Fac 

Analyzed Oil Fac 
------

11104114 01:11 

11/04114 01:11 

11104114 01:11 

11104/14 01:11 

11/04/14 01:11 

11104114 01:11 

11104/14 01.11 

11104114 01:11 

11/04/14 01:11 

11104114 01:11 

11104114 01:11 

11104114 01:11 

11104/14 01:11 

11104/14 01:11 

11104114 01:11 

11104114 01:11 

11104114 01: 11 

11/04114 01:11 

11104/14 0111 

11104114 01:11 

11104114 01'11 

11104114 01.11 

11104114 01:11 

11/04114 01:11 

11104114 01:11 

11104/14 01•11 

11104/14 01"11 

11/04/14 01.11 

11/04114 01'11 

11104114 01:11 

11104/14 01"11 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155276 



Client: Tetra Tech EM Inc. 

Project/Site: West Lake landfill 

Client Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 

Analyte Result Qualifier Rl MDL 
-------

o-Xylene 0.35 J 0.26 

Styrene NO 0.85 0.25 

Tetrachloroethene NO 1.4 0.27 

Toluene 1.7 0.75 0.45 

trans-1 ,3-0ichloropropene ND 0.91 0.22 

Tnchloroethene NO 1.1 0.19 

Trichlorofluoromethane 1.6 1.1 0.13 

Vinyl chloride NO • 0.51 0.18 

Surrogate %Recovery Qualifier Limits 

4-Bromofluorobenzene (Surr) 
----- -~140 

Date Collected: 10/23/14 14:32 

Date Received: 10/31/14 09:10 

Method: T0-15- Volatile Organic Compounds in Ambient Air 

Analyte Result Qualifier Rl MDL 

1,1, 1-Trichloroethane 
0.030 

1,1 ,2,2-Tetrachloroelhane NO 0.20 0.061 

1,1 ,2-Trichloro-1 ,2.2-trifluoroethane NO 0.20 0.031 

1,1 ,2-Trichloroethane NO 0.20 0.054 

1, 1-Dichloroethane NO 0,20 0.026 

1, 1-Dichloroethene NO 0.20 0.034 

1 ,2,4-Trichlorobenzene ND 1.0 0.098 

1 ,2,4-Trimethylbenzene ND 0.20 0.063 

1 , 2· Dichloro-1 , 1, 2, 2-telrafluoroelhane NO 0.20 0.032 

1 ,2-Dichlorobenzene NO 0.20 0.070 

1 ,2-Dichloroethane ND 0.20 0 047 

1 ,2-Dichloropropane NO 0.20 0.052 

1, 3,5-Trimelhylbenzene ND 0.20 0.065 

1 ,3-Dichlorobenzene ND 0.20 0.065 

1 A-Dichlorobenzene NO 0,20 0.064 

Benzene ND 0.20 0.056 

Benzyl chloride ND 0.40 0.078 

Bromomethane ND 0.20 0 .. 032 

Carbon tetrachlonde ND 0.20 0.038 

Chlorobenzene ND 0.20 0.049 

Chloroethane ND • 0.20 0.035 

Chloroform NO 0.20 0.038 

Chloromethane ND 0.50 0.16 

cis-1 ,2·0ichloroethene NO 0.20 0.060 

cis-1 3-0ichloropropene ND 0.20 0.074 

Olchlorodifluoromethane ND 0 20 0.068 

Ethylbenzene NO 0.20 0.068 

1 ,2-Dibromoethane (EDB) ND 0.20 0 044 

Hexachlorobutadiene ND 1.0 0.078 

Methylene Chloride 0.20 rB- 0.13 
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TestAmerica Job ID: 140-2246-1 

Unit D Prepared Analyzed DIIFac 

uglm3 ___ ·wo4714o1-1f-
ug/m3 11104114 01:1 

ug/m3 11104114 0111 

uglm3 11104/14 01 11 

uglm3 11/04114 01 11 

ug/m3 11104114 01 11 

ug/m3 11104114 01:11 

ug/m3 11104/14 01:11 

Prepared Analyzed DiiFac 
-----~---

11104114 01:11 

Unit D Prepared Analyzed DIIFac 

ppbv/v ___ ------
11/03/14 18:52-

ppb vlv 11103/14 18:52 

ppb vlv 11/03114 18:52 

ppb vlv 11103114 18.52 

ppb v/v 11103114 18:52 

ppb vlv 11103/14 18:52 

ppb vlv 11103/1418:52 

ppb vlv 11103/14 18'52 

ppb vlv 11103/14 18:52 

ppb vlv 11103/14 18:52 

ppb v/v 11103114 18 52 

ppb vlv 11103114 18:52 

ppb v/v 11103114 18:52 

ppb vlv 11103114 18:52 

ppb vlv 11/03114 18.52 

ppb vlv 11103114 18:52 

ppb v/v 11/03/14 18'52 

ppb vlv 11103114 18:52 

ppb vlv 11103/14 18.52 

ppb vlv 11103/14 18:52 

ppb v/v 1110311418 52 

ppb vlv 11103114 18 52 

ppb vlv 11103/14 18:52 

ppb vlv 11103114 18.52 

ppb vlv 11103114 18:52 

ppb vlv 11103114 18.52 

ppb vlv 11103114 18:52 

ppb vlv 11/03114 18 52 

ppb v/v 11103114 18:52 

ppb v/v 11/03/14 18 52 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155277 



Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL 
m-Xylene & p-Xylene 

a-Xylene 

Slyrene 

Tetrachloroethene 

Toluene 

trans-1,3-0ichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

----
NO 

ND 
NO 

NO 

ND 
NO 

NO 
ND • 

0,20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0,20 

MDL Unit 

ppb v/v 

0.061 ppb v/v 

0.058 ppb v/v 

0.040 ppb v/v 

0.12 ppb v/v 

0.048 ppb v/v 

0,036 ppb vlv 

0.024 ppb v/v 

0.071 ppb vlv 

D 

Analyte Result Qualifier RL MDL Unit D 
1 , 1 , 1-Trichloroethane 

1 , 1 . 2, 2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-triftuoroethane 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,24-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-0ichloro-1, 1,2,2-tetrafluoroethane 

1 ,2-0ichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-0ichtoropropane 

1 ,3,5-Trimelhylbenzene 

1 ,3-Dichlorobenzene 

1 ,4-0ichlorobenzene 

Benzene 

Benzyl chloride 

Bromomelhane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

c1s-1 ,2-Dichloroelhene 

cis-1. 3-Dichloropropene 

Oichlorodifluoromelhane 

Ethylbenzene 

1 ,2-Dibromoelhane (EDB) 

Hexachlorobuladiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroelhene 

Trichlorofluoromethane 

---...,.N=o 

NO 
ND 
NO 

NO 

ND 
NO 

NO 

ND 
ND 
ND 
ND 
ND 
NO 

NO 

ND 
ND 
ND 
ND 
NO 

NO * 

ND 
NO 

NO 

ND 
ND 
NO 

NO 

ND 
.u.L-.IJ'i.­

ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

0.98 

1.0 

0.79 

0.91 

0.99 

0.87 

1.5 

11 

0.87 

0,87 

0.85 

1.4 

0.75 

0.91 

1.1 

1.1 

--·--,- uglm3 --

0.42 uglm3 

0.24 ug/m3 

0.29 ug/m3 

0.11 ug/m3 

0.13 ug/m3 

0.73 uglm3 

0.31 ug/m3 

0.22 ug/m3 

0.42 ug/m3 

0.19 ug/m3 

0.24 ug/m3 

0.32 uglm3 

0.39 uglm3 

0.38 ug/m3 

0.18 ug/m3 

0.40 ug/m3 

0.12 uglm3 

0.24 ug/m3 

0.23 ug/m3 

0.092 ug/m3 

0.19 uglm3 

0.33 uglm3 

0.24 uglm3 

0.34 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.34 ug/m3 

0.83 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.25 uglm3 

0.27 uglm3 

0.45 ug/m3 

0.22 ug/m3 

0.19 ug/m3 

0.13 ug/m3 
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TestAmerica Job ID: 140-2246-1 

Prepared 

Prepared 

Analyzed 

1110311418:52-

11/03/14 18:52 

11/03/14 18:52 

11103/14 18:52 

11/03/14 18:52 

11103/14 18:52 

11103/14 18.52 

11/03/14 18:52 

11/03/14 18:52 

Analyzed 

11/03114 18:52 

11/03/14 18:52 

11/03114 18:52 

11/03/14 18:52 

11/03/14 18:52 

11/03/14 18:52 

11/03114 18:52 

11103114 18:52 

11/03/14 18:52 

11/03/14 18:52 

11/03/14 18:52 

11/03/1418:52 

11/03/14 18:52 

11/03/14 18:52 

11103/1418:52 

11103114 18:52 

11103/14 18:52 

11103/14 18:52 

11/03114 18:52 

11/03/14 18 52 

11/03/14 18:52 

11/03/14 18:52 

11/03114 18:52 

11/03/14 18:52 

11103114 18:52 

11/03114 18:52 

11103/14 18:52 

11/03/14 18:52 

11103/14 18.52 

11/03/14 18.52 

11/03114 18•52 

11103/14 18•52 

11/03114 18•52 

11103/14 HI 52 

11103114 18 52 

11/0311418:52 

11103/141852 

11/03/14 18 52 

DIIFac 

Dll Fac 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155278 



Client Tetra Tech EM Inc. 
ProJect/Site. West Lake Landfill 

Client Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air {Continued) 

Surrogate 
4-Brom-ofl.,_u-of-o.,...be-n-ze_n_e_""(s=-u-rr.,..j --

Result Qualifier RL 
------

ND • 

%Recovel}l Qualifier Limits 

60.140 
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MDL Unit 0 -----
uglm3 

TestAmerica Job 10: 140-2246-1 

Prepared Analyzed Oil Fac 
------ ·-----·--

11103/14 18:52 

Prepared Analyzed DiiFac 

11103/14 18"52 1 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155279 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Method: T0-15 -Volatile 
Matrix: Air 

Lab Sample ID Client Sample ID 

140-2246-1 WAA-01-SU-PS-20141 023 

140-2246-2 WAA-02-SU-PS-20141 023 

140-2246-3 WAA-03-SU-PS-20141 023 

140-2246-4 WAA-04-SU-PS-20141 023 

140-2246-5 WAA-05-SU-PS-20141 023 

140-2246-6 WAA-04-SU-DU-20141 023 

140-2246-7 WAA-00-SU-TB-20141 023 

LCS 140-1885/1002 Lab Control Sample 

MB 140-1885/6 Method Blank 

Surrogate Legend 

BFB- 4-Bromofluorobenzene (Surr) 

Surrogate Summary 

in Ambient Air 

BFB 

(60-140) 

96 

99 

96 

93 

95 

97 

94 

107 

97 

TestAmerica Job ID: 140-2246-1 

Prep Type: Totai/NA 

Percent Surrogate Recovery (Acceptance Limits) 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155280 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

QC Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1,1 ,2-Trichloroethane 

1, 1-Dich loroethane 

1, 1-Dich loroethene 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrach loroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1,1 ,2-Trichloroethane 

1, 1-Dich loroethane 

1, 1-Dich loroethene 

1 ,2,4-Trichlorobenzene 

MB MB 

Result Qualifier 
-------:-N=o 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.203 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MB MB 

Result Qualifier 
-------:-N=o 

ND 

ND 

ND 

ND 

ND 

ND 

RL 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.1 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

MDL Unit 

0.030 ppb v/v 

0.061 ppb v/v 

0.031 ppb v/v 

0.054 ppb v/v 

0.026 ppb v/v 

0.034 ppb v/v 

0.098 ppb v/v 

0.063 ppb v/v 

0.032 ppb v/v 

0.070 ppb v/v 

0.047 ppb v/v 

0.052 ppb v/v 

0.065 ppb v/v 

0.065 ppb v/v 

0.064 ppb v/v 

0.056 ppb v/v 

0.078 ppb v/v 

0.032 ppb v/v 

0.038 ppb v/v 

0.049 ppb v/v 

0.035 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.060 ppb v/v 

0.074 ppb v/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.044 ppb v/v 

0.078 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.058 ppb v/v 

0.040 ppb v/v 

0.12 ppbv/v 

0.048 ppb v/v 

0.036 ppb v/v 

0.024 ppb v/v 

0.071 ppb v/v 

MDL Unit 

0.16 ug/m3 

0.42 ug/m3 

0.24 ug/m3 

0.29 ug/m3 

0.11 ug/m3 

0.13 ug/m3 

0.73 ug/m3 

D 

D 

TestAmerica Job ID: 140-2246-1 

Prepared 

Prepared 

Analyzed 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/14 17:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/14 17:59 

11/03/14 17:59 

Analyzed 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

Oil Fac 

Oil Fac 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155281 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

QC Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 

Analyte 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrach loroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Surrogate 

4-Bromof/uorobenzene (Surr) 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroetha 

ne 

1,1 ,2-Trichloroethane 

1, 1-Dich loroethane 

1, 1-Dich loroethene 

MB MB 

Result Qualifier 
---~N=o 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.704 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MB MB 

%Recovery Qualifier 

97 

RL 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

0.98 

1.0 

0.79 

0.91 

0.99 

0.87 

1.5 

11 

1.7 

0.87 

0.87 

0.85 

1.4 

0.75 

0.91 

1.1 

1.1 

0.51 

Limits 

60- 140 

Spike 

Added 

MDL Unit 
------~0.~3~1 -ug-/~m~3-----

0.22 ug/m3 

0.42 ug/m3 

0.19 ug/m3 

0.24 ug/m3 

0.32 ug/m3 

0.39 ug/m3 

0.38 ug/m3 

0.18 ug/m3 

0.40 ug/m3 

0.12 ug/m3 

0.24 ug/m3 

0.23 ug/m3 

0.092 ug/m3 

0.19 ug/m3 

0.33 ug/m3 

0.24 ug/m3 

0.34 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.34 ug/m3 

0.83 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.25 ug/m3 

0.27 ug/m3 

0.45 ug/m3 

0.22 ug/m3 

0.19 ug/m3 

0.13 ug/m3 

0.18 ug/m3 

LCS LCS 

Result Qualifier Unit 
-------

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

1.88 

1.81 

2.24 

1.71 

1.95 

2.29 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

D 

TestAmerica Job ID: 140-2246-1 

Prepared 

Prepared 

D %Rec 

94 

90 

112 

86 

97 

114 

Analyzed 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/1417:59 

11/03/1417:59 

11/03/14 17:59 

11/03/14 17:59 

11/03/14 17:59 

Analyzed 

11103114 17:59 

%Rec. 

Limits 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

Oil Fac 

Di/Fac 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155282 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

QC Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 

Analyte 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroet 

hane 
1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrach loroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroetha 

ne 
1,1 ,2-Trichloroethane 

1, 1-Dich loroethane 

1, 1-Dich loroethene 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroet 

hane 
1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

Spike 

Added 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

4.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

Spike 

Added 

11 

14 

15 

11 

8.1 

7.9 

15 

9.8 

14 

12 

8.1 

LCS LCS 

Result Qualifier 
---~1.~2~5 

1.88 

2.50 

1.58 

1.88 

1.76 

1.86 

1.53 

1.49 

1.78 

1.61 

2.55 

2.29 

1.66 

2.70 * 

1.86 

2.60 

1.88 

1.80 

2.48 

1.74 

1.59 

1.44 

2.11 

3.66 

1.83 

1.69 

1.75 

1.66 

1.66 

1.77 

2.40 

2.62 * 

LCS LCS 

Result Qualifier 
-------;-10::-_-::-3 

12.4 

17.2 

9.35 

7.89 

9.08 

9.24 

9.24 

17.5 

9.48 

7.63 

Unit 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

Unit 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

TestAmerica Job ID: 140-2246-1 

D %Rec 

62 

94 

125 

79 

94 

88 

93 

76 

74 

89 

81 

127 

114 

83 

135 

93 

130 

94 

90 

124 

87 

79 

72 

106 

91 

91 

85 

88 

83 

83 

88 

120 

131 

D %Rec 

94 

90 

112 

86 

97 

114 

62 

94 

125 

79 

94 

%Rec. 

Limits 

60- 140 

70_130 

60-140 

70-130 

70-130 

70- 130 

70_130 

70_130 

70- 130 

70-130 

70_130 

70- 130 

70-130 

70-130 

70- 130 

70-130 

60-140 

70-130 

70_130 

60_140 

70-130 

70_130 

60-140 

70_130 

70-130 

70-130 

70_130 

70-130 

70-130 

70-130 

70-130 

60-140 

70-130 

%Rec. 

Limits 

70-130 

70-130 

70- 130 

70-130 

70- 130 

70-130 

60_140 

70-130 

60-140 

70-130 

70-130 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155283 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

QC Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 

Spike LCS LCS 

Analyte Added Result Qualifier 

1 ,2-Dichloropropane 9.2 8.13 

1 ,3,5-Trimethylbenzene 9.8 9.15 

1 ,3-Dichlorobenzene 12 9.19 

1 A-Dichlorobenzene 12 8.95 

Benzene 6.4 5.68 

Benzyl chloride 10 8.34 

Bromomethane 7.8 9.89 

Carbon tetrachloride 13 14.4 

Chlorobenzene 9.2 7.63 

Chloroethane 5.3 7.12 * 

Chloroform 9.8 9.06 

Chloromethane 4.1 5.37 

cis-1 ,2-Dichloroethene 7.9 7.45 

cis-1 ,3-Dichloropropene 9.1 8.17 

Dichlorodifluoromethane 9.9 12.2 

Ethylbenzene 8.7 7.53 

1 ,2-Dibromoethane (EDB) 15 12.2 

Hexachlorobutadiene 21 15.3 

Methylene Chloride 7.0 7.34 

m-Xylene & p-Xylene 17 15.9 

o-Xylene 8.7 7.94 

Styrene 8.5 7.22 

Tetrach loroethene 14 11.9 

Toluene 7.5 6.24 

trans-1 ,3-Dichloropropene 9.1 7.55 

Trichloroethene 11 9.49 

Trichlorofluoromethane 11 13.5 

Vinyl chloride 5.1 6.69 * 

LCS LCS 

Surrogate %Recovery Qualifier Limits 

4-Bromof/uorobenzene (Surr) 107 60-140 

TestAmerica Job ID: 140-2246-1 

%Rec. 

Unit D %Rec Limits 
--- ---

ug/m3 88 70- 130 

ug/m3 93 70_130 

ug/m3 76 70-130 

ug/m3 74 70- 130 

ug/m3 89 70-130 

ug/m3 81 70_130 

ug/m3 127 70- 130 

ug/m3 114 70-130 

ug/m3 83 70_130 

ug/m3 135 70- 130 

ug/m3 93 70-130 

ug/m3 130 60-140 

ug/m3 94 70-130 

ug/m3 90 70-130 

ug/m3 124 60-140 

ug/m3 87 70-130 

ug/m3 79 70_130 

ug/m3 72 60_140 

ug/m3 106 70-130 

ug/m3 91 70_130 

ug/m3 91 70-130 

ug/m3 85 70_130 

ug/m3 88 70-130 

ug/m3 83 70-130 

ug/m3 83 70- 130 

ug/m3 88 70-130 

ug/m3 120 60-140 

ug/m3 131 70-130 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155284 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Air - GC/MS VOA 

Lab Sample ID Client Sample ID 

140-2246-1 WAA-01-SU-PS-20141 023 

140-2246-2 WAA-02-SU-PS-20141 023 

140-2246-3 WAA-03-SU-PS-20141 023 

140-2246-4 WAA-04-SU-PS-20141 023 

140-2246-5 WAA-05-SU-PS-20141 023 

140-2246-6 WAA-04-SU-DU-20141 023 

140-2246-7 WAA-00-SU-TB-20141 023 

LCS 140-1885/1002 Lab Control Sample 

MB 140-1885/6 Method Blank 

QC Association Summary 
TestAmerica Job ID: 140-2246-1 

Prep Type Matrix Method Prep Batch 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155285 



Lab Chronicle 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2246-1 
Project/Site: West Lake Landfill 

Client ID: WAA-01-SU-PS-20141023 Lab ID: 140-2246-1 
Date Collected: 10/23/14 14:32 Matrix: Air 
Date Received: 10131114 09:10 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1885 11/03/14 19:47 HMT TAL KNX 

Instrument ID: MJ 

Client ID: WAA-02-SU-PS-20141023 Lab ID: 140-2246-2 
Date Collected: 10/23/14 13:26 Matrix: Air 
Date Received: 10/31/14 09:10 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1885 11/03/14 20:41 HMT TAL KNX 

Instrument ID: MJ 

Client ID: WAA-03-SU-PS-20141023 Lab ID: 140-2246-3 
Date Collected: 10/23/14 13:59 Matrix: Air 
Date Received: 10131114 09:10 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1885 11/03/14 21:35 HMT TAL KNX 

Instrument ID: MJ 

Client ID: WAA-04-SU-PS-20141023 Lab ID: 140-2246-4 
Date Collected: 10/23/14 14:16 Matrix: Air 
Date Received: 10131/14 09:10 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1885 11/03/14 22:29 HMT TAL KNX 

Instrument ID: MJ 

Client ID: WAA-05-SU-PS-20141023 Lab ID: 140-2246-5 
Date Collected: 10/23/14 13:43 Matrix: Air 
Date Received: 10131114 09:10 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1885 11/03/14 23:24 HMT TAL KNX 

Instrument ID: MJ 

Client Sample ID: WAA-04-SU-DU-20141023 Lab ID: 140-2246-6 
Date Collected: 10/23/14 14:16 Matrix: Air 
Date Received: 10/31/14 09:10 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1885 11/04/14 01:11 HMT TAL KNX 

Instrument ID: MJ 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155286 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client ID: WAA-00-SU-TB-20141023 
Date Collected: 10/23/14 14:32 
Date Received: 10131114 09:10 

Prep Type 

Totai/NA 

Batch 

Type 

Analysis 

Batch 

Method 

T0-15 

Instrument ID: MJ 

Laboratory References: 

Run 

Lab Chronicle 

Oil 

Factor 

Initial 

Amount 

200 mL 

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000 

Final 

Amount 

500 mL 

Batch 

Number 

1885 

TestAmerica Job ID: 140-2246-1 

Lab 

Prepared 

ID: 140-2246-7 
Matrix: Air 

or Analyzed Analyst Lab 

11/03/14 18:52 HMT TAL KNX 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155287 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

TestAmerica Knoxville 

Certification Summary 

All certifications held by this laboratory are listed. Not all certifications are applicable to this report. 

Authority Program EPA Region Certification ID 

AFCEE N/A 

Arkansas DEQ State Program 6 88-0688 

California State Program 9 2423 

Colorado State Program 8 N/A 

Connecticut State Program PH-0223 

Florida NELAP 4 E87177 

Georgia State Program 4 906 

Hawaii State Program 9 N/A 

Kansas NELAP 7 E-10349 

Kentucky (DW) State Program 4 90101 

L-A-B DoD ELAP L2311 

Louisiana NELAP 6 83979 

Maryland State Program 3 277 

Michigan State Program 5 9933 

Nevada State Program 9 TN00009 

New Jersey NELAP 2 TN001 

New York NELAP 2 10781 

North Carolina (DW) State Program 4 21705 

Ohio VAP State Program 5 CL0059 

Oklahoma State Program 6 9415 

Pennsylvania NELAP 3 68-00576 

South Carolina State Program 4 84001 

Tennessee State Program 4 2014 

Texas NELAP 6 T1 04 704380-TX 

USDA Federal P330-13-00260 

Utah NELAP 8 QUAN3 

Virginia NELAP 3 460176 

Virginia State Program 3 165 

Washington State Program 10 C593 

West Virginia (DW) State Program 3 9955C 

West Virginia DEP State Program 3 345 

Wisconsin State Program 5 998044300 

TestAmerica Job ID: 140-2246-1 

Expiration Date 

06-17-15 

06-30-16 

02-28-15 

09-30-15 

06-30-15 

04-13-17 

04-13-15 

01-31-15 

12-31-14 

02-13-16 

06-30-15 

03-31-15 

04-13-17 

07-31-15 

06-30-15 

03-31-15 

07-31-15 

03-26-15 

08-31-15 

12-31-14 

06-30-15 

04-13-17 

08-31-15 

08-29-16 

07-31-15 

09-14-15 

06-30-15 

01-19-15 

12-31-14 

04-30-15 

08-31-15 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155288 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Method Method Description 

T0-15 Volatile Organic Compounds in Ambient Air 

Protocol References: 

EPA = US Environmental Protection Agency 

Laboratory References: 

Method Summary 

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000 

TestAmerica Job ID: 140-2246-1 

Protocol Laboratory 

EPA TAL KNX 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155289 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Lab Sample ID Client Sample ID 

140-2246-1 WAA-01-SU-PS-20141023 

140-2246-2 WAA-02-SU-PS-20141 023 

140-2246-3 WAA-03-SU-PS-20141 023 

140-2246-4 WAA-04-SU-PS-20141 023 

140-2246-5 WAA-05-SU-PS-20141 023 

140-2246-6 WAA-04-SU-DU-20141023 

140-2246-7 WAA-00-SU-TB-20141023 

Sample Summary 

Matrix 

Air 

Air 

Air 

Air 

Air 

Air 

Air 

TestAmerica Job ID: 140-2246-1 

Collected Received 

10/23/14 14:32 10/31/14 09:10 

10/23/14 13:26 10/31/14 09:10 

10/23/14 13:59 10/31/14 09:10 

10/23/14 14:16 10/31/14 09:10 

10/23/14 13:43 10/31/14 09:10 

10/23/14 14:16 10/31/14 09:10 

10/23/14 14:32 10/31/14 09:10 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155290 
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TestAmerica Knoxville 
5815 Middlebrook Pike 

Knoxvnte, TN 37921 
phone 865.291.3000 fax 865.584.4315 

Client Contact Information 

Company Name: Tetra Tech Inc. 
Address: 415 Oak Street 
City/State/Zip: Kansas City, MO 64106 

Phone: 816-412-1765 
FAX: 816-410-1748 

Project Name: West Lake Landfill 
Site/Location: Bridgeton, MO 
PO# 1105352 

Sample Identification 

WM-01-SU-PS-20141023 

WM-02-SU-PS-20141023 

WM-03-SU-PS-20141023 

WM-04-SU-PS-20141023 

WM-05-SU-PS-20141 023 

WM-04-SU-DU-20141 023 

WM-OQ-SU-TB-20141023 

Speciallnstructions/QC Requirements & Comments: 

samples Shipped by: 

Samp~qu~ed ~ • ;;/Jft 
1M A......AI:II . 

~e~';.__ -
lllfb~~()~ly: ....... Shi!Jpet•Name: · .. · .. 

··•·· • .. ·· .. • . . 

Canister Samples Chain of Custody Record Test America 
T estAmerica Laboratories, Inc. assumes no liability with respect to the collection and shipment of these samples. THE LEADER lN ENVrRONMENTAL TESTiNG 

TestAmerica laboratories, Inc. 

Project Manager: Dave Kinroth Samples Collected By: Dave Kinroth & Matt Jefferson COC No: 
Phone: 314-517-6798 of COCs 
Email: emily.fisher@tetratech.com 

~ ,> 
c For lab Use Only: 

Site Contact Dave Kinroth - 314-517-6787 
.Q 

Walk-in Client: I :? ~ 0 
TA Contact: Emily Fisher/Rob Monnig $ Lab Sampling: I ;;; "" "' ~ Anaylsis Turnaround Time - ~ 2 

;;: "' 0 
' 

0 

" c 
Standard (Specific): 10 days .3 10 .5;; .s Job I SDG No.: 

""" ,?;- : ~ - ~ Rush (Specifiy): E 0 (See below for Add'! Items) 2\. 
., 

"' "' af: 0. 

Canister Canister - ,.; "" "' "' 
""" 3l .i; ... "' $ , N G> ... <( "' Vacuum Vacuum Flow "' - " ..... ... " Sample Time Time Canister ~ :X: 0 rl iii ~ {: 

<( ;: .. (!) { inField, inField, Controller D.. 0 10 "' ~ Oate(s) Start Stop 10 10 
~ 

.., 
"" ::;: .... ... 0 .s (!) a; 'Hg 'Hg 10 

~ < <( l- ~ <? "' i 0 .Q 

< ~ 
.:: ] ~ ·c; c .:: 

(Start)' (Stop)' ::;: D.. 0.. ~ 5 "' 5 Sample Spectfic Notes: w w w Cl) "' ... 
10122/14-

14:55 14:32 -28.7 -3.5 10350 10266 X X 10123114 
10122/14- 14:05 13:26 -28.7 -3.0 10177 10134 X X 10123/14 
10122/14- 14:28 13:59 -28.7 -2.5 09955 09760 X X 10123/14 
10122/14-

14:41 14:16 -28.7 -3.5 09559 10405 X X 10/23114 
10/22/14-

14:15 13:43 -28.7 -4.0 10447 10374 X X 10/23/14 

10122/14-
14:41 14:16 -28.4 -3.0 09713 10362 X X 10123/14 

10/22/14-
14:05 14:32 -28.7 -28.7 10352 10811 X X 10123/14 

\1\\\\lil\\\11\\1 Temperature (Fahrenheit) 
Interior Ambient 

Start 60 140-2246 Chain of custody 

Stop 64 

Pressure (inches of Hg) Fed/e><. so 1 t,K-4f S79Cf o<:2o? 'l! o 
Interior Ambient 

Start 30.3 
c2_ hok_(.S 1 tJ(> 

\\_ ll b0£,. 9 
Stop 30.12 C- ucrior}'J Jeo) 

"""\ &AJJ>) l rtOWs /l c.u 
_;{ 

Date/Time: SaAs Recei";d by: !J 
Date r Time: A:./-a.,J '} t'J:..]a ~"h~ /O /2,-, J Jd J<<.o 
D~~~-/~' !4D1> ~eceive~"""' \) (~~ ~ \ ~ -~ \- ("-\ ~ ()<') :, 0 

.. :., Openedby: .. • < :, · ·· 
•···.·.·.· .. 

. :. C~ition: .··•·· .\· .> ,. ;) . .. <: ' .'• ..... <, .•. ' . i .... ,· .· .. .·•. ..•'.· .. · . ' ., ·. "': .. , ' ..· ... ·. ; ... · . •.·.: ' ,, .; ..•. · > ' 
Form No. CA-C-Wl-003, Rev.1.1, dated 05/1412013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 2246 

List Number: 1 

Creator: Dameron, Bryan K 

Question Answer 

Radioactivity wasn't checked or is </= background as measured by a survey N/A 
meter. 

The cooler's custody seal, if present, is intact. N/A 

Sample custody seals, if present, are intact. N/A 

The cooler or samples do not appear to have been compromised or True 
tampered with. 

Samples were received on ice. N/A 

Cooler Temperature is acceptable. N/A 

Cooler Temperature is recorded. N/A 

COC is present. True 

COC is filled out in ink and legible. True 

COC is filled out with all pertinent information. True 

Is the Field Sampler's name present on COC? True 

There are no discrepancies between the containers received and the COC. True 

Samples are received within Holding Time. True 

Sample containers have legible labels. True 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica Knoxville 

N/A 

True 

True 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Job Number: 140-2246-1 

List Source: TestAmerica Knoxville 

Comment 

CHECKED IN LAB 

WLLFOIA4312- 015- 0155292 



Gauge ID: G1 

Analyst Date 

AFB 10/31/2014 

AFB 10/31/2014 

AFB 10/31/2014 

AFB 10/31/2014 

AFB 10/31/2014 

AFB 10/31/2014 

AFB 10/31/2014 

140-2246.xls 

TestAmerica Knoxville- Air Canister Initial Pressure Check 

Pressure@ Receipt 

Sample ID 6l ll (-in Hg or +psig) 

140-2246-a-1 X -2.6 

140-2246-a-2 X -2.3 

140-2246-a-3 X -2.2 

140-2246-a-4 X -2.7 

140-2246-a-5 X -3.3 

140-2246-a-6 X -2.1 

140-2246-a-7 X -28.9 

Page 36 of 36 

Time 

1930 

1931 

1932 

1933 

1934 

1935 

1925 

Comments 

rRIP BLK pressed to 10psi w/N2 

MS038 rll, 3/25/14 

11/12/2014 

WLLFOIA4312- 015- 0155293 



Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Knoxville, Tennessee) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

November 17,2014 

J2258 

WAA-01-SU-PS-20141030, WAA-02-SU-PS-20141030, WAA-03-
SU-PS-20141030, WAA-04-SU-PS-20141030, WAA-04-SU-DU-
20141030, WAA-05-SU-PS-20141030, and WAA-00-SU-TB-
20141030 

5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) was used along with other criteria specified 
in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

17 November 2014 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ2259 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ2259 

WLLFOIA4312- 015- 0155295 



DATA ASSESSMENT 

Sample delivery group (SDG) J2258 included five (5) environmental air (passivated canister) samples and 
two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for volatile organic 
compounds via EPA Air Method T0-15. The following summarizes the data validation that was 
performed. 

VOLATILE ORGANIC COMPOUND ANALYSIS 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of30 days 
from sample collection by canister to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis 
provided adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded a low concentration (less than the reporting limit) of the common 
laboratory contaminant methylene chloride. The similar concentrations of methylene chloride in some 
field samples (including the field blank) were qualified as laboratory artifacts and flagged "U". The 
reported methylene chloride concentrations above the reporting limi~ but less than 10 times the blank 
concentration, in the other field samples were qualified as estimated, possibly biased high, and flagged 
"J" to indicate that. 

IV. Laboratory Control Sample (LCS) 

Most percent recoveries from the LCS analysis were within established control limits. However, 
bromomethane (136) and chloroethane (142 percent) yielded recoveries above the QC limits (70 to 130 
percent). Detected results for bromomethane in two samples were qualified as estimated, possibly biased 
high, and flagged "J". No qualifications were applied for the nondetected results for bromomethane and 
chloroethane. 

V. Surrogates 

All surrogate recoveries were within QC limits. No qualifications were applied. 

VI. Comments 

Most detected results were less than reporting limits, which correspond to the lowest calibration standard. 
The laboratory correctly reported these extrapolations as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with few qualifications added. All data are usable as qualified for their 
intended purposes. 

103!9025140058.000 3 SDGJ2259 
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TestAmerica Knoxville 
5 

Client Project/Site: West Lake Landfill 

1111212014 2:47:28 PM 

(865)291-3000 

The test results in this report meet all 2003 NELAC and 2009 TN/ Hwm"m"m'' 

parameters, exceptions are noted in this report. This may reproduced 
and with written approval from the laboratory For please contact the Project """'''"n"' 
at the e-mail address or telephone number listed on this page. 

Electronic signature is 
ffRfJITJn•nRII\1 n;<nnwnrrRn Signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 

WLLFOIA4312- 015- 0155298 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Qualifier 

J 

B 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value. 

LCS or LCSD exceeds the control limits 

Compound was found in the blank and sample. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 140-2258-1 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155300 



Case Narrative 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

TestAmerica Job ID: 140-2258-1 

Job ID: 140-2258-1 

Narrative 

Comments 
No additional comments. 

Receipt 

Job Narrative 
140-2258-1 

The samples were received on 11/4/2014 10:10 AM; the samples arrived in good condition, properly preserved and, where required, on 
ice. 

Air- GC/MS VOA 
Method(s) TO 14A, TO 15 LL, T0-14A, T0-15: EPA methods T0-14A and T0-15 specify the use of humidified "zero air" as the blank reagent 
for canister cleaning, instrument calibration and sample analysis. Ultra-high purity humidified nitrogen from a cryogenic reservoir is used 
in place of "zero air" by TestAmerica Knoxville. 

Method(s) TO 15 LL, T0-15: The laboratory control sample (LCS) and continuing calibration verification standard (CCV) for batch 1893 
recovered outside control limits for the following analyte: chloroethane. This analyte was biased high in the LCS/CCV and was not 
detected above the reporting limit in the associated samples; therefore, the data have been reported. 

Method(s) TO 15 LL, T0-15: The following analyte(s) recovered outside control limits for the LCS associated with batch 1893: 
bromomethane. This is not indicative of a systematic control problem because these were random marginal exceedances. Qualified 
results have been reported. 

Method(s) TO 15 LL, T0-15: The continuing calibration verification (CCV) associated with batch 1893 exhibited % difference of> 30% for 
the following analyte(s) bromomethane, however the results were within the LCS acceptance limits. The EPA method requires that all 
target analytes in the continuing calibration verification standard be within 30% difference from the initial calibration. According to the 
laboratory standard operating procedure, the continuing calibration is acceptable if it meets the laboratory control sample acceptance 
criteria. 

Method(s) TO 15 LL, T0-15: Although the tune is flagged outside control for mass 50 at 14.2% in batch 1893, the mass met the 
requirement for T0-15 analysis, which has a limit of 8-40%. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155301 



Detection Summary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-01-SU-PS-20141030 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Toluene 

Trichlorofluoromethane 

Result Qualifier 
---oc-_-=-o6=9 J 

0.080 J 

0.25 

0.082 J 

0.62 

0.47 

0.085 J 

0.58 B 

0.27 

0.095 J 

0.21 

0.66 

0.25 

Result Qualifier 
-----=o:-c.5=3 J 

0.39 J 

0.81 

0.51 J 

1.3 

2.3 

0.37 J 

2.0 B 

1.2 

0.41 J 

0.89 

2.5 

1.4 

Client Sample ID: WAA-02-SU-PS-20141030 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

Benzene 

Carbon tetrachloride 

Chloroform 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Toluene 

Trichloroethene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

Benzene 

Carbon tetrachloride 

Result Qualifier 
------coo-_""'o7=5 J 

0.090 J 

0.27 

0.079 J 

0.039 J 

0.52 

0.51 

0.11 J 

1.6 B 

0.33 

0.11 J 

0.74 

0.039 J 

0.33 

Result Qualifier 
-----:occ_5=8 J 

0.44 J 

0.85 

0.50 J 

This Detection Summary does not include radiochemical test results. 

RL 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.5 

0.98 

0.64 

1.3 

1.0 

0.99 

0.87 

1.7 

0.87 

0.87 

0.85 

0.75 

1.1 

RL 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.5 

0.98 

0.64 

1.3 

MDL Unit 
----~0~.0~3~1 -pp--=b--w~v-----

0.063 ppb v/v 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.058 ppb v/v 

0.12 ppbv/v 

0.024 ppb v/v 

MDL Unit 

0.24 ug/m3 

0.31 ug/m3 

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.25 ug/m3 

0.45 ug/m3 

0.13 ug/m3 

MDL Unit 

0.031 ppb v/v 

0.063 ppb v/v 

0.056 ppb v/v 

0.038 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.12 ppb v/v 

0.036 ppb v/v 

0.024 ppb v/v 

MDL Unit 

0.24 ug/m3 

0.31 ug/m3 

0.18 ug/m3 

0.24 ug/m3 

TestAmerica Job ID: 140-2258-1 

lab Sample ID: 140-2258-1 

Oil Fac D Method 
=To-=--1c=5 ______ _ 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2258-2 

Oil Fac D Method 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155302 



Detection Summary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-02-SU-PS-20141030 (Continued) 

Analyte 

Chloroform 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Toluene 

Trichloroethene 

Trichlorofluoromethane 

Result Qualifier 
---""""'o'""".1~9 J 

1.1 

2.5 

0.46 J 

5.5 B 

1.4 

0.48 J 

2.8 

0.21 J 

1.8 

Client Sample ID: WAA-03-SU-PS-20141030 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

Benzene 

Bromomethane 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

Benzene 

Bromomethane 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Toluene 

Trichlorofluoromethane 

Result Qualifier 
---o::-_-::co6=7 J 

0.067 J 

0.25 

0.074 J * 

0.087 J 

0.59 

0.47 

0.071 J 

0.34 J B 

0.22 

0.076 J 

0.50 

0.22 

Result Qualifier 
-----;Occ.5;;-;-1 J 

0.33 J 

0.81 

0.29 J * 

0.55 J 

1.2 

2.3 

0.31 J 

1.2 J B 

0.94 

0.33 J 

1.9 

1.2 

Client Sample ID: WAA-04-SU-PS-20141030 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

Benzene 

Bromomethane 

Chloromethane 

Result Qualifier 
---0~.~07~1 J 

0.077 J 

0.23 

0.047 J * 

0.61 

This Detection Summary does not include radiochemical test results. 

RL 

0.98 

1.0 

0.99 

0.87 

1.7 

0.87 

0.87 

0.75 

1.1 

1.1 

RL 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

RL 

1.5 

0.98 

0.64 

0.78 

1.3 

1.0 

0.99 

0.87 

1.7 

0.87 

0.87 

0.75 

1.1 

RL 

0.20 

0.20 

0.20 

0.20 

0.50 

MDL Unit 
--~0-.1~9 -ug""""'im~3---

0.33 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.45 ug/m3 

0.19 ug/m3 

0.13 ug/m3 

MDL Unit 
--""""'0~.0~3~1 -pp~b-v~/v __ _ 

0.063 ppb v/v 

0.056 ppb v/v 

0.032 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.12 ppbv/v 

0.024 ppb v/v 

MDL Unit 

0.24 ug/m3 

0.31 ug/m3 

0.18 ug/m3 

0.12 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.45 ug/m3 

0.13 ug/m3 

MDL Unit 
--~0'""".0~3~1 -pp~b-v~/v __ _ 

0.063 ppb v/v 

0.056 ppb v/v 

0.032 ppb v/v 

0.16 ppbv/v 

TestAmerica Job ID: 140-2258-1 

lab Sample ID: 140-2258-2 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2258-3 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2258-4 

Oil Fac D Method 
1.44 =To-=--1c=5 ___ _ 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

1.44 

1.44 

1.44 

1.44 

T0-15 

T0-15 

T0-15 

T0-15 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155303 



Detection Summary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-04-SU-PS-20141030 (Continued) 

Analyte 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

Benzene 

Bromomethane 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Toluene 

Trichlorofluoromethane 

Result Qualifier 
---""""'0'""".4-=9 

0.082 J 

0.39 J B 

0.25 

0.090 J 

0.56 

0.32 

Result Qualifier 
---""""'oc--.5=5 J 

0.38 J 

0.74 

0.18 J * 

1.3 

2.4 

0.36 J 

1.3 J B 

1.1 

0.39 J 

2.1 

1.8 

Client Sample ID: WAA-05-SU-PS-20141030 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Toluene 

Trichlorofluoromethane 

Result Qualifier 
------coo-_""'o7=4 J 

0.098 J 

0.25 

0.085 J 

0.64 

0.50 

0.10 J 

0.35 J B 

0.33 

0.11 J 

0.91 

0.22 

Result Qualifier 
---""""'o:-c.5=6 J 

0.48 J 

0.78 

0.54 J 

1.3 

2.5 

0.44 J 

1.2 J B 

1.4 

0.50 J 

3.4 

1.3 

This Detection Summary does not include radiochemical test results. 

RL 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

RL 

1.5 

0.98 

0.64 

0.78 

1.0 

0.99 

0.87 

1.7 

0.87 

0.87 

0.75 

1.1 

RL 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

RL 

1.5 

0.98 

0.64 

1.3 

1.0 

0.99 

0.87 

1.7 

0.87 

0.87 

0.75 

1.1 

MDL Unit 
--""""'0'""".0~6=8 -pp~b-v~/v __ _ 

0.068 ppb v/v 

0.13 ppb v/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.12 ppbv/v 

0.024 ppb v/v 

MDL Unit 
--~0""""'.2~4 -ug""""'im~3---

0.31 ug/m3 

0.18 ug/m3 

0.12 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.45 ug/m3 

0.13 ug/m3 

MDL Unit 

0.031 ppb v/v 

0.063 ppb v/v 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.13 ppb v/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.12 ppbv/v 

0.024 ppb v/v 

MDL Unit 
--~0~.2~4 -ug""""'im~3---

0.31 ug/m3 

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.45 ug/m3 

0.13 ug/m3 

TestAmerica Job ID: 140-2258-1 

lab Sample ID: 140-2258-4 

Oil Fac D Method 
1.44 =To-=--1c=5 ___ _ 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 
1.44 =To-=--1c=5 ___ _ 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2258-5 

Oil Fac D Method 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

=To-=--1c=5 ___ _ 
Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155304 



Detection Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2258-1 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-04-SU-DU-20141030 Lab Sample ID: 140-2258-6 

Analyte Result Qualifier RL MDL Unit Oil Fac D Method Prep Type 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 0.076 J 0.20 0.031 ppb v/v T0-15 Totai/NA 

1 ,2,4-Trimethylbenzene 0.067 J 0.20 0.063 ppb v/v T0-15 Totai/NA 

Benzene 0.21 0.20 0.056 ppb v/v T0-15 Totai/NA 

Carbon tetrachloride 0.075 J 0.20 0.038 ppb v/v T0-15 Totai/NA 

Chloromethane 0.64 0.50 0.16 ppb v/v T0-15 Totai/NA 

Dichlorodifluoromethane 0.50 0.20 0.068 ppb v/v T0-15 Totai/NA 

Ethylbenzene 0.070 J 0.20 0.068 ppb v/v T0-15 Totai/NA 

Methylene Chloride 0.47 JB 0.50 0.13 ppb v/v T0-15 Totai/NA 

m-Xylene & p-Xylene 0.22 0.20 0.12 ppb v/v T0-15 Totai/NA 

a-Xylene 0.085 J 0.20 0.061 ppb v/v T0-15 Totai/NA 

Toluene 0.51 0.20 0.12 ppb v/v T0-15 Totai/NA 

Trichlorofluoromethane 0.32 0.20 0.024 ppb v/v T0-15 Totai/NA 

Analyte Result Qualifier RL MDL Unit Oil Fac D Method Prep Type 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 0.58 J 1.5 0.24 ug/m3 T0-15 Totai/NA 

1 ,2,4-Trimethylbenzene 0.33 J 0.98 0.31 ug/m3 T0-15 Totai/NA 

Benzene 0.67 0.64 0.18 ug/m3 T0-15 Totai/NA 

Carbon tetrachloride 0.47 J 1.3 0.24 ug/m3 T0-15 Totai/NA 

Chloromethane 1.3 1.0 0.33 ug/m3 T0-15 Totai/NA 

Dichlorodifluoromethane 2.5 0.99 0.34 ug/m3 T0-15 Totai/NA 

Ethylbenzene 0.31 J 0.87 0.30 ug/m3 T0-15 Totai/NA 

Methylene Chloride 1.6 JB 1.7 0.45 ug/m3 T0-15 Totai/NA 

m-Xylene & p-Xylene 0.96 0.87 0.52 ug/m3 T0-15 Totai/NA 

a-Xylene 0.37 J 0.87 0.26 ug/m3 T0-15 Totai/NA 

Toluene 1.9 0.75 0.45 ug/m3 T0-15 Totai/NA 

Trichlorofluoromethane 1.8 1.1 0.13 ug/m3 T0-15 Totai/NA 

Client Sample ID: WAA-00-SU-TB-20141030 Lab Sample ID: 140-2258-7 

Analyte Result Qualifier RL MDL Unit Oil Fac D Method Prep Type 

Methylene Chloride 0.19 JB 0.50 0.13 ppb v/v T0-15 Totai/NA 

Analyte Result Qualifier RL MDL Unit Oil Fac D Method Prep Type 

Methylene Chloride 0.65 JB 1.7 0.45 ug/m3 T0-15 Totai/NA 

This Detection Summary does not include radiochemical test results. 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155305 



Client. Tetra Tech EM Inc. 
ProJecUSite: West lake Landfill 

Client Sample Results 

Method: T0-15- Volatile Organic Compounds In Ambient Air 
Analyte 

1. 1. 1-Trichloroethane 

1 1,2,2-Tetrachloroethane 

1,1,2-Trichloro-1,2,2-trifluoroetha 
ne 
1.1 ,2-Trichloroethane 

1.1-0ichloroethane 

1, 1-0ichloroethene 

1.2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1 ,2-0ichloro-1, 1 ,2,2-tetralluoroethane 

1 ,2-Dichlorobenzene 

1 ,2-0ichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

1,3-0ichlorobenzene 

1 ,4-0ichlorobenzene 

Benzene 

Benzyl chloride 

Bromomelhane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Oichlorodifluoromethane 

Ethylbenzene 

1,2-Dibromoethane (EDB) 

Hexachlorobuladiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Tnchloroelhene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1, 1,1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1,2-Trichloro-1,2 2-trifluoroetha 
ne 
1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

Result Qualifier 

ND 
0.069 J 

NO 
NO 
NO 

NO 

0.080 J 

NO 
NO 
NO 
NO 
ND 
NO 
ND 

0.25 

NO 
NO • 

0.082 J 

ND 
ND * 

NO 

0.62 

ND 
ND 

0.47 

0.085 J 
NO 

NO 

0.58 

0.27 

0.095 J 

0.21 

NO 

0.66 

ND 
ND 

0.25 

NO 

Result Qualifier 

NO 
NO 
NO 

0.20 

0.20 

0.20 

0,20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

MDL Unit D 
----~o~.o~37o ppbvAI ___ _ 

0.061 ppb v/v 

0.031 ppb v/v 

0.054 ppb v/v 

0.026 ppb vlv 

0.034 ppb v/v 

0.098 ppb vlv 

0.063 ppb vlv 

0.032 ppb v/v 

0.070 ppb vlv 

0.047 ppb v/v 

0.052 ppb vlv 

0.065 ppb v/v 

0.065 ppb v/v 

0.064 ppb v/v 

0.056 ppb v/v 

0.078 ppb v/v 

0.032 ppb v/v 

0.038 ppb v/v 

0.049 ppb vlv 

0.035 ppb v/v 

0.038 ppb vlv 

0.16 ppb v/v 

0.060 ppb vlv 

0.074 ppb vlv 

0.068 ppb v/v 

0.068 ppb vlv 

0.044 ppb v/v 

0.078 ppb vtv 

0.13 ppb v/v 

0.12 ppb v/v 

0.061 ppb vlv 

o. 058 ppb vlv 

0.040 ppb v/v 

0.12 ppb v/v 

0.048 ppb v/v 

0.036 ppb vlv 

0.024 ppb vlv 

0.071 ppb v/v 

RL MDL Unit D 

0.16 uglm3 

1.4 0.42 uglm3 

1.5 

1.1 

0.81 

0.79 

Page 9 of 36 

0.24 ug/m3 

0.29 uglm3 

0.11 ug/m3 

0 .. 13 ug/m3 

TestAmerica Job ID 140-2258-1 

Prepared 

Prepared 

Analyzed 

'111041M2i52 
11104/14 21 52 

11/04114 21 52 

11104114 21'52 

11/04114 21:52 

11104114 21.'52 

11104114 21:52 

11/04/14 21:52 

11104/14 21:52 

11/04114 21:52 

11104114 21:52 

11104/14 21:52 

11104114 21:52 

11/04114 21:52 

11104/14 21:52 

11104/14 21:52 

11104114 21:52 

11/04114 21:52 

11/04/14 21:52 

11104/14 21:52 

11/04/14 21:52 

11/04114 21:52 

11104/14 21'52 

11/04114 21 52 

11/04114 21:52 

11104114 21:52 

11104114 21:52 

11/04114 21:52 

11104/14 21:52 

11104/14 21:52 

11104/14 2152 

11/04114 21:52 

11104/14 21:52 

11104/14 21:52 

11/04114 21:52 

11104/14 21'52 

11104/14 21:52 

11104114 21:52 

11104114 21 52 

DiiFac 

Analyzed Oil Fac 

11104114"21.52 

11104114 21 52 

11/04114 21 52 

11104/14 21 52 

11104/14 21 52 

11/04114 21 52 

TestAmenca Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155306 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Container: Summa Canister GL 

Compounds in Ambient Air (Continued) 
Result Qualifier RL MDL Unit 

Method: T0-15- Volatile 
Ana!yte 

1.2.4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

----

1 ,2-Dichloro-1.1 ,2,2-tetralluoroethane 
1 ,2-Dichlorobenzene 

1 ,2-Dichloroelhane 

1 .2-Dichloropropane 

1,3,5-Trimethylbenzene 

1. 3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 
Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroe!hene 

Toluene 

trans-1,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 
Vinyl chloride 

Surrogate 
4-Brom-o-:n=-uo-n-ob:-e-n-z-en_e_(~S,-urr) 

Client 

Date Received: 

ND 
0.39 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.81 

ND 
ND * 

0.51 J 
ND 
NO * 

ND 
1.3 

ND 
NO 

2.3 

0.37 J 
NO 
ND 
2.0 

1.2 

0.41 J 

0.89 

ND 
2.5 

ND 
ND 
1.4 

ND 

%Recovery Qualifier 

94 

;:;,am1::~1~ Container: Summa Canister 6L 

7.4 

0.98 

1,4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

0.98 

1.0 

0.79 

0.91 

0.99 

0.87 

1.5 

11 

1.7 

0.87 

0.87 

0.85 

1.4 

0.75 

0.91 

1.1 

1.1 

0.51 

Limits 

60-140 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Analyte 
1, 1.1 .. Trichloroethane----------

1.1.2,2-Tetrachloroethane 

1,1,2· Trichloro-1 ,2,2-trifiuoroetha 
ne 
1, 1,2· Trichloroethane 

Result Qualifier 

ND 

RL 

0.20 

0.20 

0.20 

Page 10 of 36 

0.73 uglm3 

0.31 ug/m3 

0.22 ug/m3 

0.42 uglm3 

0.19 ug/m3 

0.24 uglm3 

0.32 uglm3 

0.39 ug/m3 

0.38 ug/m3 

0.18 uglm3 

0.40 uglm3 

0.12 uglm3 

0.24 uglm3 

0.23 uglm3 

0.092 ug/m3 

0.19 ug/m3 

0.33 uglm3 

0.24 ug/m3 

0.34 ugtm3 

0.34 ug/m3 

0.30 uglm3 

0.34 ug/m3 

0.83 ug/m3 

0.45 ug/m3 

0.52 uglm3 

0.26 ug/m3 

0.25 uglm3 

0.27 uglm3 

0.45 ug/m3 

0.22 ug/m3 

0.19 uglm3 

0.13 ug/m3 

0.18 ug/m3 

MDL Unit 

0,030 

0.061 ppb vlv 

0. 031 ppb v/v 

0.054 ppb vlv 

TestAmerica Job ID: 140-2258-1 

D Prepared Analyzed Oil Fac ------- ------

Prepared 

Prepared 

11/04114 21.52 

11/04114 21•52 

11/04114 21:52 

11/04114 21'52 

11104114 21 52 

11104/14 21:52 

11/04114 2152 

11/04114 21:52 

11104114 21:52 

11104!14 21:52 

11104114 21 52 

11104114 21:52 

11104114 21:52 

11/04114 21:52 

11104/14 21:52 

11/04/14 21:52 

11104/14 21 52 

11/04114 21:52 

11/04114 21:52 

11/04/14 21:52 

11/04/14 21 ;52 

11/04/14 21:52 

11/04114 21:52 

11/04/14 21:52 

11/04/14 21:52 

11/04/14 21:52 

11/04114 21;52 

11/04/14 21:52 

11/04114 21:52 

11104/14 21.52 

11/04114 21:52 

11104114 21:52 

11104/14 21 52 

Analyzed --------
11104114 21:52 

Analyzed 

'111041142246. 

11104/14 22.46 

11104/14 22 46 

11/04114 22'46 

Dll Fac 

1 

Di!Fac 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155307 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample Results 

Method: TO-Hi -Volatile Organic Compounds In Ambient Air (Continued) 

TestAmerica Job 10 140-2258-1 

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dll Fac 
----- ------- ------·-

1, 1-Dichloroethane 0.20 0.026 ppb v/v 11704114 22 46 . 1 

; , 1-Dichloroethene ND 0.20 0.034 ppb vlv 

1,2,4-Trichlorobenzene ND 1.0 0.098 ppb v/v 

1,2,4-Trimethylbenzene 0.090 J 0.20 0.063 ppb v/v 

1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.20 0.032 ppb v/v 

1 ,2-Dichlorobenzene 

1.2-Dichloroethane 

1,2-Dichloropropane 

1, 3. 5-Trimethylbenzene 

1,3-Dichlorobenzene 

1, 4-0ichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-0ichloroelhene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EOB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroethane 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethane 

Trichlorofluoromethane 

Vinyl chloride 

1, 1,2,2-Tetrachloroethane 

1,1,2-Trichloro-1,2,2-trifluoroetha 

ne 
1, 1 ,2-Trichloroethane 

1, 1-Dichloroelhane 

1, 1-Dichloroethene 

1,2,4-Tnchlorobenzene 

1,2,4-Trimethylbenzene 

1.2-Dichloro-1,1 ,2,2-tetrafluoroethane 

1 ,2-Dichlorobenzene 

1 2-Dichloroethane 

ND 

NO 

NO 

NO 

NO 

NO 

0.27 

ND 

ND * 

0.079 J 
ND 

ND * 

0.039 J 

0.52 

ND 

ND 

0.51 

0.11 J 

ND 

ND 

1.6 

0.33 

0.11 J 
ND 

NO 

0.74 

ND 

0.039 J 

0.33 

ND 

Result Qualifier 

ND 

0.58 J 

ND 

ND 

ND 

ND 

OA4 J 

ND 

ND 

ND 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.070 ppb vlv 

0.047 ppb vlv 

0.052 ppb v/v 

0.065 ppb v/v 

0.065 ppb v/v 

0.064 ppb vlv 

0.056 ppb v/v 

O.o78 ppb vlv 

0.032 ppb vlv 

0.038 ppb vlv 

0.049 ppb v/v 

0.035 ppb vlv 

0.038 ppb v/v 

0.16 ppb v/v 

0.060 ppb v/v 

0.074 ppb v/v 

0.068 ppb vtv 

0.068 ppb v/v 

0.044 ppb v/v 

O.D78 ppb v/v 

0.13 ppb v/v 

0.12 ppbvlv 

0.061 ppb vlv 

0.058 ppb v/v 

0.040 ppb vlv 

0.12 ppb vlv 

0.048 ppb v/v 

0.036 ppb vlv 

0.024 ppb v/v 

0.071 ppb v/v 

MDL Unit 
------~--~ ug~/m_3 ___ _ 

0.42 ug/m3 

0.24 uglm3 

0.29 ug/m3 

0.11 ug/m3 

0.13 uglm3 

0.73 uglm3 

0.31 uglm3 

0.22 uglm3 

0.42 ug/m3 

0.19 ug/m3 

Page 11 of 36 

11104114 22:46 

11/04114 22:46 

11104114 22 46 

11/04114 22:46 

11104/14 22:46 

11/04114 22.46 

11104114 22:46 

11104114 22:46 

11104114 22'46 

11104/14 22 46 

11/04114 22:46 

11/04114 22:46 

11104/14 22:46 

11104114 22:46 

11/04114 22:46 

11/04114 22:46 

11104/14 22:46 

11104114 22:46 

11104114 22:46 

11/04/14 22:46 

11104114 22:46 

11104114 22:46 

11104114 22:46 

11104114 22:46 

11104/14 22:46 

11104114 22:46 

11104114 22:46 

11104/14 22:46 

11/04114 22:46 

11104114 22:46 

11104114 22 46 

11104114 22:46 

11104/14 22:46 

11104114 22:46 

D Prepared Analyzed Oil Fac 
-------

11104114 22.46 

11/04114 22:46 

11104114 22:46 

11104114 22:46 

11/04114 22 46 

11/04114 22:46 

11/04114 22'46 

11104/14 22:46 

11/04114 22.46 

11104114 22:46 

11/04/14 22'46 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155308 



Ghent Tetra Tech EM Inc. 
Project/Site: West lake Landfill 

Client Sample Results 

Method: T0-15 p Volatile Organic Compounds In Ambient Air (Continued) 
Analyte Result Qualifier RL MDL 

----
1 ,2-Dichloropropane ND 0.92 0.24 

1, 3,5-Trimethylbenzene ND 0.98 0.32 

1 ,3-Dichlorobenzene ND 1.2 0.39 

1 A-Dichlorobenzene ND 1.2 0.38 

Benzene 0.85 0.64 0.18 

Benzyl chloride ND 2.1 0.40 

Bromomethane ND • 078 0.12 

Carbon tetrachloride 0.50 J 1.3 0.24 

Chlorobenzene ND 0.92 0.23 

Chloroethane ND • 0.53 0,092 

Chloroform 0.19 J 0.98 0.19 

Chloromethane 1.1 1.0 0.33 

cis-1 ,2-Dichloroelhene ND 0.79 0.24 

cis-1 ,3-Dichloropropene ND 0.91 0.34 

Dichlorodifluoromethane 2.5 0.99 0.34 

Ethylbenzene 0.46 J 0.87 0.30 

1 ,2-Dibromoethane (EDB) ND 1.5 0.34 

Hexachlorobutadlene ND 11 0.83 

Methylene Chloride 5.5 1.7 0.45 

m-Xylene & p-Xylene 1.4 0.87 0.52 

a-Xylene 0.48 J 0.87 0.26 

Styrene ND 0.85 0.25 

Tetrachloroethene ND 1.4 0.27 

Toluene 2.8 0.75 0.45 

trans-1 ,3-Dichloropropene ND 0.91 0.22 

Trichloroethane 0.21 J 1.1 0.19 

Trichlorofluoromethane 1.8 1.1 0.13 

Vinyl chloride ND 0.51 0.18 

Surrogate %Recovery Qualifier Limits 

4-Bromof/uorobenzene (Surr) 
-----· -----

91 60.140 

Date Collected: 10/30/14 11:50 
Date Received: 11/04/14 10:10 

Container: Summa 

Method: T0-15 ·Volatile Organic Compounds in Ambient Air 
Result Qualifier RL MDI. 

--------- ~----
0.20 

1, 1,2,2-Tetrachloroelhane ND 0.20 0,061 

1,1 ,2-Trichloro-1 ,2,2-trifluoroetha 0.067 J 0.20 0.031 

ne 
1, 1 ,2-Tnchloroethane ND 0.20 0.054 

1, 1-Dichloroethane ND 0.20 0.026 

1.1-Dichloroethene ND 0.20 0.034 

1 ,2,4-Trichlorobenzene ND 1.0 0.098 

1,2,4-Trimethylbenzene 0.067 J 0.20 0.063 

1. 2-Dichloro-1.1,2,2-telrafluoroelhane ND 0 20 0.032 

Page 12 of36 

TestAmenca Job ID: 140-2258-1 

Unit D Prepared Analyzed Oil Fac ------- ------· 
ug/m3 11/04114 22:46 

ug/m3 11104114 22:46 

ug/m3 11104114 22:46 

ug/m3 11104114 22"46 

ug/m3 11/04114 22:46 

ug/m3 11/04114 22"46 

ug/m3 11/04114 22:46 

uglm3 11104/14 22"46 

ug/m3 11104114 22:46 

ug/m3 11104/14 22:46 

ug/m3 11104/14 22.46 

ug/m3 11104/14 22"46 

ug/m3 11104114 22:46 

ug/m3 11/04/14 22.46 

ug/m3 11104114 22:46 

ug/m3 11/04/14 22:46 

ug/m3 11104114 22,46 

ug/m3 11/04/14 22:46 

ug/m3 11104114 22:46 

ug/m3 11104/14 22:46 

ug/m3 11/04114 22:46 

uglm3 11104/14 22:46 

ug/m3 11/04114 22:46 

ug/m3 11/04114 22:46 

ug/m3 11104/14 22:46 

ug!m3 11/04/14 22:46 

uglm3 11104114 22 46 

ug/m3 11/04/14 22'46 

Prepared Analyzed Dil Fac 
------

11104114 22:46 

Unit D Prepared Analyzed Oil Fac 
·-------w 

11104114 23:41 1 

ppb vfv 11104114 23:41 1 

ppb v/v 11104114 23'41 

ppb v/v 11/04114 23.41 

ppb v/v 11104114 23 41 

ppb v/v 11104114 23.41 

ppb vlv 11/04/14 23.41 

ppb v/v 11104114 23:41 

ppb VIV 11/04114 23 41 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155309 



Client. Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 

Analyte Result Qualifier RL 

1 ,2-Dichlorobenzene 

1, 2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Tnmethylbenzene 

1, 3< Dichlorobenzene 

1 ,4-Dlchlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cls-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1,3-Dichloropropene 

Trichloroethene 

Trich!orofluoromethane 

Vinyl chloride 

NO 

NO 
NO 

NO 

NO 

0.25 

NO 

0.074 

0.087 J 
NO 
NO • 

NO 

0.59 

NO 

NO 

0.47 

0.071 J 

ND 
NO 

~ ifB' 

0.22 

0.076 J 
NO 

NO 

0.50 

NO 

NO 

0.22 

ND 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

MDL Unit 
----~0~.0~7~0 -pp~b-v~/v-----

0.047 ppb v/v 

0.052 ppb V/v 

0.065 ppb v/v 

0.065 ppb vlv 

0.064 ppb v/v 

0.056 ppb v/v 

0.078 ppb v/v 

0.032 ppb v/v 

0.038 ppb v/v 

0.049 ppb v/v 

0.035 ppb v/v 

0.038 ppb vlv 

0.16 ppb vtv 

0.060 ppb v/v 

0.074 ppb v/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.044 ppb v/v 

0.078 ppb v/v 

0.13 ppb v/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.058 ppb V/v 

0.040 ppb v/v 

0.12 ppb v/v 

0.048 ppb vlv 

O.D36 ppb vlv 

0.024 ppb v/v 

0.071 ppb v/v 

D 

Analyte Result Qualifier Rl. MDL Unit D 

1 , 1 , 1-Trichloroethane 

1,1, 2.2· Tetrachloroethane 

1,1,2-Trichloro-1,2,2-trifluoroetha 

ne 
1, 1,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1,2,4-Trlchtorobenzene 

1,2,4-Trlmethylbenzene 

1,2-Dichloro-1, 1,2,2-tetrafluoroethane 

1 ,2-Dichlorobenzene 

1, 2-Dichloroethane 

1,2-0ichloropropane 

1,3,5-Tnmethylbenzene 

1, 3-0ichlorobenzene 

1 4-Dichlorobenzene 

Benzene 

----7.7: 

NO 

0.51 J 

NO 

ND 
NO 

NO 

0.33 J 

ND 
NO 

NO 

ND 
ND 
ND 
NO 

0.81 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

Page 13 of 36 

uglm3-·· 

0.42 uglm3 

0.24 uglm3 

0.29 uglm3 

0.11 uglm3 

0.13 uglm3 

0.73 ug/m3 

0.31 uglm3 

0.22 uglm3 

0.42 ug/m3 

0.19 uglm3 

0.24 uglm3 

0.32 uglm3 

0.39 uglm3 

0.38 uglm3 

0.18 ug/m3 

TestAmerica Job ID: 140-2258-1 

Prepared 

Prepared 

Analyzed 011 Fac 

11/0411423:41 1 

11104/14 23:41 

11104114 23'41 

11104114 23.:41 

11/04/14 23 41 

11104/14 23:41 

11104114 23:41 

11104/14 23:41 

11/04114 23:41 

11104/14 23:41 

11/04114 23:41 

11104114 23:41 

11104114 23'41 

11104/14 23:41 

11/04114 23:41 

11104/14 23:41 

11/04/14 23:41 

11/04114 23:41 

11104114 23:41 

11/04114 23:41 

11104114 23:41 

11104/14 23:41 

11104114 23:41 

11104114 23:41 

11/04114 23:41 

11/04/14 23:41 

11104114 23:41 

11104114 23:41 

11/04114 23:41 

11104114 23:41 

Analyzed Oil Fac 

11/04/14 2374'1 

11104/14 23:41 

11/04/14 23:41 

11104/14 23:41 

11104/14 23'41 

1/04114 23:41 

11104114 23:41 

11104/14 23.41 

11104/14 23:41 

11104114 23:41 

11104/14 23.41 

11/04/14 23:41 

11104114 23.41 

11104114 23 41 

11104/14 23 41 

11104/14 23:41 

T estAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155310 



Client. Tetra Tech EM Inc. 

Project/Site: West lake landfill 

Client Sample Results 

Method: T0-1 5 -Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL MDL 

--·---
Benzyl chloride 2.1 

Bromomethane 0.29 0.78 0.12 

Carbon tetrachloride 0.55 J 1.3 0.24 

Chlorobenzene NO 0.92 0.23 

Chloroethane NO . 0.53 0.092 

Chloroform NO 0.98 0.19 

Chloromethane 1.2 1.0 0.33 

cis-1 ,2-0ichloroethene NO 0.79 0.24 

cis-1.3-0ichloropropene NO 0.91 0.34 

Dichlorodifluoromethane 2.3 0.99 0.34 

Ethylbenzene 0.31 J 0.87 0.30 

1,2-0ibromoethane (EOB) NO 1.5 0.34 

Hexachlorobutadiene NO 11 0.83 

Methylene Chloride ~ 1.7 0.45 

m-Xylene & p-Xylene 0.94 0.87 0.52 

a-Xylene 0.33 J 0.87 0.26 

Styrene NO 0.85 0.25 

Tetrachloroelhene NO 1.4 0.27 

Toluene 1.9 0.75 0.45 

trans-1 ,3-0ichloropropene NO 0.91 0.22 

Trichloroethane NO u 0.19 

Trichlorofluoromethane 1.2 1.1 0.13 

Vinyl chloride NO 0.51 0.18 

Surrogate %Recovel)f Qualifier Limits 
---· ---- ----
4-Bromofluorobenzene (Surr) 97 60.140 

Sample ID: 

Date Received: 1/04/1410:10 

Method: T0-15- Volatile Organic Compounds In Ambient Air 
Analyte Result Qualifier RL MDL 

------ ----
1,1, 1-Trichloroethane NO 0.030 

1, 1.2,2-Tetrachloroethane NO 0.20 0.061 

1,1 ,2-Trlchloro-1 ,2,2-t.rifluoroetha 0.071 J 0.20 0.031 

ne 
1, 1,2-Trichloroethane NO 0.20 0.054 

1,1-0ichloroethane NO 0.20 0,026 

1, 1-0ichloroethene NO 0.20 0.034 

1 ,2,4-Tnchlorobenzene NO 1.0 0.098 

1,2,4-Tnmethylbenzene 0.077 J 0.20 0.063 

1,2-0ichloro-1, 1 ,2.2-tetrafluoroethane NO 0.20 0.032 

1,2-0ichlorobenzene NO 0.20 0.070 

1 ,2-0ichloroethane NO 020 0.047 

1 ,2-0ichloropropane NO 0,20 0.052 

1 3,5-Tnmethylbenzene ND 0.20 0.065 

t .. 3-0ichlorobenzene NO 0 20 0.065 

Page 14 of 36 

TestAmenca Job ID: 140-2258-1 

Unit D Prepared Analyzed Oil Fac 

11104114 23:41 

uglm3 1/04114 23.41 

ug/m3 11104/14 23.41 

uglm3 11/04114 23"41 

ug/m3 11104114 23:41 

ug/m3 11104114 23:41 

ug/m3 11104/14 23:41 

uglm3 11/04114 23:41 

uglm3 11104114 23 41 

ug/m3 11104114 23:41 

ug/m3 11/04114 23:41 

ug/m3 11104/14 23:41 

uglm3 11/04114 23:41 

ug/m3 11104114 23"41 

ug/m3 11/04114 23:41 

ug/m3 11/04114 23"41 

uglm3 11104/14 23:41 

ug/m3 11104/14 23:41 

uglm3 11104114 23:41 

ug/m3 11104114 23:41 

ug/m3 11/04114 23:41 

ug/m3 11104114 23:41 

ug/m3 11/04114 23:41 

Prepared Analyzed DiiFac 
-------

-11104114 23:4T 

Unit D Prepared Analyzed DiiFac 
----·- _, 

11105/14 00:36 ppb v/v 1.44 

ppb v/v 11105114 00:36 1.44 

ppb vlv 11/05114 00:36 1.44 

ppb v/v 11/05/14 00:36 1.44 

ppb vlv 11/05114 00:36 1.44 

ppb vlv 11/05/14 00:36 1.44 

ppb vlv 11105114 00:36 1.<14 

ppb vlv 11105114 00:36 1.44 

ppb vlv 11105114 00:36 1.44 

ppb v/v 11105/14 00.36 44 

ppb v/v 11105/14 00:36 1.44 

ppb v/v 11105114 00,"36 1.44 

ppb v/v 11/05114 00:36 1.44 

ppb vlv 11/05/14 00:36 144 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155311 



Client Sample Results 
Client: Tetra Tech EM Inc. 
ProjecUSite: West lake landfill 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL 

1 ,4-0ichlorobenzene 

Benzene 

Benzyl chlonde 

Bromomethane 

Carbon tetrachlonde 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-0ichloroethene 

cis-1,3-0ichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1,2-0ibromoethane {EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1,3-0ichloropropene 

Trichloroethane 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1.1,2,2-Tetrachloroethane 

1,1,2-Trichloro-1,2,2-trifluoroetha 

ne 
1,1,2-Trichloroethane 

1,1-0ichloroethane 

1,1-0ichloroethene 

1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1,2-Dichloro-1,1,2,2-tetrafluoroethane 

1,2-0ichlorobenzene 

1,2-Dichloroethane 

1,2-0ichloropropane 

1, 3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

NO 

0.23 

NO 
0.047 ~ 

ND 

ND 

NO • 

NO 

0.61 

NO 

NO 

0.49 

0.082 J 
NO 

NO 

~~ 

0.25 

0.090 J 

NO 

NO 

0.56 

NO 

NO 

0.32 

NO 

Result Qualifier 

NO 

0.55 J 

NO 

NO 

NO 

ND 

0.38 J 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

0.74 

NO 

0.16 .r­
ND 

NO 
NO • 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1 2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

TestAmerica Job ID: 140-2258-1 

MDL Unit D Prepared Analyzed 

--o=-.0:::6::-:-4 ppb-v/-v-·-- --·---- 11105/14 00:36 

0.056 ppb v/v 11/05114 oo·36 

0.078 ppb vlv 11/05/14 00.36 

0.032 ppb v/v 

0.036 ppb vfv 

0.049 ppb vlv 

0.035 ppb v/v 

0.038 ppb vlv 

0.16 ppb vlv 

0.060 ppb vfv 

0.074 ppb vlv 

0.068 ppb v/v 

0.068 ppb vlv 

0.044 ppb v/v 

0. 078 ppb v/v 

0.13 ppb v/v 

0.12 ppb vlv 

0.061 ppb vlv 

0.058 ppb vlv 

0.040 ppb vlv 

0.12 ppb vlv 

0.048 ppb vlv 

O.Q36 ppb vfv 

0.024 ppb vlv 

0.071 ppb vlv 

11105114 00:36 

11105114 00:36 

11105114 00:36 

11/05/14 00:36 

11105/14 00:36 

11105114 00:36 

11105114 00 36 

11/05/14 00:36 

11105114 00:36 

11/05114 00:36 

11105114 00:36 

11105114 00:36 

11105114 00:36 

11/05114 00:36 

11/05114 00:36 

11/05114 00:36 

11105114 00:36 

11105114 00:36 

11105114 00:36 

11105114 00:36 

11/05/14 00:36 

11105/14 00:36 

DIIFac 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

MDL Unit D Prepared Analyzed Oil Fac 

ug/m3 

0.42 ug/m3 

0.24 ug/m3 

0.29 ug/m3 

0.11 ug/m3 

0.13 ug/m3 

0.73 uglm3 

0.31 ug/m3 

0.22 ug/m3 

0.42 uglm3 

0.19 uglm3 

0.24 uglm3 

0.32 ug/m3 

0.39 ug/m3 

0.38 uglm3 

0.18 uglm3 

0.40 ug/m3 

0.12 ug/m3 

0,24 ug/m3 

0.23 ug/m3 

0.092 uglm3 

. 11to5114ao~6 

11105114 00"36 

11/05114 00 36 

11105/14 00:36 

11105114 00:36 

11105114 00:36 

11105114 00'36 

11/05/14 00:36 

11105114 00:36 

11105114 00:36 

11105114 00:36 

11105/14 00:36 

11/05114 00:36 

11105114 00'36 

11/05114 00:36 

11105114 00:36 

11105114 00:36 

1105/14 00'36 

11105/14 00:36 

11/05114 00:36 

11/05114 00:36 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

1.44 

TestAmerica Knoxville 
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Client Sample Results 
Client. Tetra Tech EM Inc. 
Project/Site: West lake Landfill 

Method: T0-16- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL 

-----
Chloroform ND 0.98 

Chloromethane 1.3 1.0 

cts-1,2-Dichloroethene ND 0.79 

cis-.1,3-Dichloropropene ND 0.91 

Dichlorodifluoromethane 2.4 0.99 

Ethylbenzene 0.36 J 0.87 

1,2-Dibromoethane (EDB) ND 1.5 

Hexachlorobutadiene ND 11 

Methylene Chloride ~ 

m-Xylene & p-Xylene 1.1 

o-Xylene 0.39 J 0.87 

Styrene ND 0.85 

Tetrachloroethene ND 1.4 

Toluene 2.1 0.75 

trans-1,3-Dichloropropene NO 0.91 

Trichloroethane ND 1.1 

Trichlorofluoromethane 1.8 1.1 

Vinyl chloride NO 0.51 

Surrogate %Recovery Qualifier Limits 
-----

4-Bromofluorobenzene (Surr) 95 60-140 

Date Collected: 10/30/14 11:33 

Container: Summa Canister 6L 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier Rl 

MDL 

0.19 

0.33 

0.24 

0.34 

0.34 

0.30 

0.34 

0.83 

OA5 

0.52 

0.26 

0.25 

0.27 

0.45 

0.22 

0.19 

0.13 

0.18 

MDL 
-----

1,1, 1-Trichloroethane NO 0.20 0.030 

1, 1,2.2-Tetrachloroethane ND 0.20 0.061 

1,1,2-Trichloro-1 ,2,2-trifluoroetha 0.074 J 0.20 0.031 

ne 
1 ,.1,2-Trichloroethane NO 0.20 0.054 

1, 1-0ichloroethane ND 0.20 0.026 

1. 1-Dichloroethene NO 0.20 0.034 

1,2,4-Trlchlorobenzene NO 1.0 0.098 

1,2,4· Trimethylbenzene 0.098 J 0.20 0.063 

1 ,2-Dichloro-1, 1,2,2-tetrafluoroethane ND 0.20 0.032 

1,2-0ichlorobenzene NO 0.20 0.070 

2-0tchloroethane ND 0.20 0.047 

1 ,2-Dichloropropane NO 0.20 0.052 

1,3,5-Trlmethylbenzene NO 0.20 0065 

1.3-Dichlorobenzene ND 0,20 0.065 

1. 4-Dichlorobenzene ND 0.20 0.064 

Benzene 0.25 0.20 0.056 

Benzyl chloride ND 0.40 0,078 

Bromomethane NO • 0.20 0.032 

Carbon tetrachloride 0.085 J 0 20 0.038 
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TestAmerica Job ID: 140-2258-1 

Unit I) Prepared Analyzed DIIFac 
------ ------ -~-T.44 ug/m3 11/05114 00:36 

ug/m3 11105114 00:36 1.44 

uglm3 11105/14 00:36 1.44 

ug/m3 11105114 00.36 1.44 

ug/m3 11105/14 00:36 1.44 

uglm3 11105/14 00"36 1.44 

ug/m3 11/05/14 00:36 1.44 

uglm3 11105/14 00:36 1.44 

ug/m3 11105114 00.36 1.44 

ug/m3 11/05114 00:36 1.44 

ug/m3 11/05/14 00:36 1.44 

uglm3 11/05114 00:36 1.44 

uglm3 11/05114 00:36 1.44 

ug/m3 11105114 00:36 1.44 

ug/m3 11/05114 00:36 1.44 

uglm3 11/05/14 00 36 1.44 

ug/m3 11/05/14 00:36 1.44 

uglm3 11/05/14 00:36 1.44 

Prepared Analyzed DiiFac 
-----
11/05/14 00:36 

Unit D Prepared Analyzed DiiFac 
-----

ppb v/v 11105/14 01"30 1 

ppb vlv 11/05/14 01:30 

ppb v/v 11105114 01 :30 

ppb v/v 11105114 01 ;30 

ppb v/v 11/05/14 01:30 

ppb vlv 11/05114 01:30 

ppb vlv 11105/14 01:30 

ppb v/v 11/05114 01"30 

ppb v/v 11105114 01:30 

ppb v/v 11/05114 01:30 

ppb v/v 11/05114 01:30 

ppb v/v 11/05114 01"30 

ppb vlv 11105114 01.30 

ppb v/v 11/05114 01.30 

ppb v/v 11/05114 01 30 

ppb v/v 11/05114 01.30 

ppb v/v 11105114 01 30 

ppb vlv 11/05/14 01:30 

ppb v/v 11105114 01"30 

T estAmerica Knoxville 
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Ghent: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 

Analyte Result Qualifier RL 

Chloroethane 

Chloroform 

Chloromethane 

cis-1, 2-Dichloroethene 

cis-1,3-Dichloropropene 

Dichlorodifluoromethane 

Ethyl benzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroelhene 

Trichlorofluoromethane 

Vinyl chloride 

ND • 
ND 

0.64 

ND 
ND 

0.50 

0.10 J 

ND 
ND 

a.n ds. 

0.33 

0.11 J 

ND 
ND 

0.91 

ND 
ND 

0.22 

ND 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

MDL Unit 

---:o:-c.0:-:4:-:c9 ppb v/v ·---

0.035 ppb v/v 

0.038 ppb v/v 

0.16 ppb v/v 

0.060 ppb v/v 

0.074 ppb v/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.044 ppb v/v 

0.078 ppb v/v 

0.13 ppb v/v 

0.12 ppb v/v 

0.061 ppb v/v 

0.058 ppb v/v 

0.040 ppb v/v 

0.12 ppb v/v 

0.048 ppb v/v 

0.036 ppb v/v 

0.024 ppb v/v 

0.071 ppb v/v 

D 

Analyte Result Qualifier RL MDL Unit D 

1, 1.1-Trichloroethane 

1 , 1 , 2, 2-Tetrachloroethane 

1,1,2· Trichloro-1,2,2-trifluoroetha 

ne 
1, 1,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1, 2, 4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1, 3.5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

c1s-1 ,2-Dichloroethene 

cis-1, 3-Dichloropropene 

Dichlorodifluoromethane 

ND 
0.56 J 

ND 
ND 
ND 
ND 

0.48 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.78 

ND 
ND • 

0.54 J 

ND 
ND ' 
ND 
1.3 

ND 
ND 
2.5 

1.4 

1.5 

1.1 

0.81 

079 

7.4 

0 .. 98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

0.98 

1.0 

0.79 

0.91 

0.99 
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ug/m3 

0.42 ug/m3 

0.24 uglm3 

0.29 uglm3 

0.11 uglm3 

0.13 ug/m3 

0.73 uglm3 

0.31 uglm3 

0.22 uglm3 

0.42 uglm3 

0.19 uglm3 

0.24 uglm3 

0.32 ug/m3 

0.39 uglm3 

0.38 uglm3 

0.18 uglm3 

0.40 uglm3 

0.12 uglm3 

0.24 uglm3 

0.23 uglm3 

0.092 uglm3 

0.19 ug/m3 

0.33 uglm3 

0.24 uglm3 

0.34 uglm3 

0.34 uglm3 

TestAmerica Job ID: 140-2258-1 

Prepared 

Prepared 

Analyzed 

11105114 01"30 

11105114 01:30 

11105/14 01.30 

11105114 01:30 

11105114 01:30 

11105114 01:30 

11105114 01:30 

11/05/14 01:30 

11105114 01:30 

11105114 01.30 

11/05/14 01:30 

11105/14 01:30 

11105/14 01:30 

11105/14 0130 

11/05114 01:30 

11105114 01:30 

11105114 01.30 

11105/14 01:30 

11/05114 01:30 

11/05114 01.30 

Analyzed 

11/05114 01:30 

11/05114 01:30 

11/05114 01:30 

11/05114 01:30 

11/05/14 01:30 

11105114 01:30 

11105/14 01"30 

11105114 01:30 

11105/14 01:30 

11105114 01:30 

11105114 01:30 

11105/14 01:30 

11/05114 01:30 

11105114 01 30 

11105/14 01'30 

11105/14 01:30 

11105114 01 :30 

11/05114 01 30 

11/05114 01 30 

11105/14 01"30 

11105114 01.30 

11/05114 01:30 

11105114 01.30 

11/05114 01;30 

1105114 01.30 

11105/14 01:30 

DiiFac 

1 

Oil Fac 

TestAmerica Knoxvtlle 

11/12/2014 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site· West Lake Landfill 

Method: T0-15- Volatile Organic Compounds In Ambient Air (Continued) 

Analyte Result Qualifier Rl MDL 
----

Ethylbenzene J 0 87 0.30 

1,2-Dibromoethane (EDB) ND 1.5 0.34 

Hexachlorobutadiene NO 11 0.83 

Methylene Chloride ..J-2. II- 0.45 

m-Xylene & p-Xylene 1.4 0.52 

o-Xylene 0.50 J 0 .. 87 0.26 

Styrene NO 0.85 0.25 

Tetrachloroethene ND 1.4 0.27 

Toluene 3.4 0.75 0.45 

trans-1 , 3-0ichloropropene ND 0.91 0.22 

Trichloroethene ND 1.1 0 19 

Trichlorofluoromethane 1.3 1.1 0.13 

Vinyl chloride ND 0.51 0.18 

Surrogate %Recovery Qualifier Limits 

4-Bromoffuorobenzene (Surr) 88 60.140 

Date Collected: 10/30/1412:08 

Date Received: 11/04/1410:10 

Container: Summa Canister 6L 

Method: T0-15 -Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier Rl MDL 

1, 1,1-Trichloroethane 
-----

0.20 0.030 

1, 1,2,2-Tetrachloroethane ND 0.20 0.061 

1,1,2-Trichloro-1,2,2-trifluoroetha 0.076 J 0.20 0.031 

ne 
1, 1,2-Trichloroethane ND 0.20 0"054 

1, 1-Dichloroethane ND 0.20 0.026 

1, 1-Dlchloroethene ND 0.20 0 034 

1,2,4-Trichlorobenzene ND 1.0 0.098 

1,2,4-Trimethylbenzene 0.067 J 0.20 0.063 

1, 2-Dichloro-1,1 ,2,2-tetrafluoroethane ND 0.20 0.032 

1,2-Dichlorobenzene ND 0.20 0.070 

1" 2-Dichloroethane NO 0.20 0.047 

1 ,2-Dichloropropane NO 0.20 0 .. 052 

1, 3,5-Trimethylbenzene ND 0.20 0.065 

1, 3-Dichlorobenzene NO 0.20 0.065 

1 ,4-Dichlorobenzene ND 0.20 0.064 

Benzene 0.21 0.20 0.056 

Benzyl chloride ND 0.40 O.o78 

Bromo methane ND 0.20 0.032 

Carbon tetrachloride 0.075 J 0.20 0 038 

Chlorobenzene NO 0.20 0.049 

Chloroethane ND • 0.20 O.D35 

Chloroform NO 0.20 0.036 

Chloromethane 0.64 0.50 0.16 

cis-1,2-Dichloroethene NO 0"20 0.060 
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TestAmerica Job 10: 140-2258-1 

Unit D Prepared Analyzed DIIFac 
------ 11iiiST14o1 :3o ug/m3 1 

ug/m3 11/05114 01:30 

ug/m3 11105/14 01'30 

uglm3 1105114 01"30 

uglm3 11/05/14 01:30 

ug/m3 11/05114 01:30 

ug/m3 11/05/14 01:30 

ug/m3 11105114 01•30 

uglm3 11105114 01:30 

ug/m3 11/05/14 01.30 

ug/m3 11105114 01:30 

uglm3 11105/14 01:30 

ug/m3 11/05114 01:30 

Prepared Analyzed DiiFac 

11/05114 01:30 

Unit D Prepared Analyzed DIIFac 
-------

11105114 03:20 ppb vfv 

ppb vlv 11/05114 03:20 

ppb v/v 11/05/14 03:20 

ppb vlv 11/05/14 03:20 

ppb vlv 11/05114 03:20 

ppb vlv 11105114 03:20 

ppb v/v 11105/14 03:20 

ppb vlv 11105114 03:20 

ppb v/v 11/05114 03:20 

ppb vlv 11/05/14 03:20 

ppb vlv 11/05114 03"20 

ppb vlv 11/05114 03:20 

ppb vlv 11105114 03:20 

ppb v/v 11105114 03:20 

ppb v/v 11105/14 03:20 

ppbv/v 11/05114 03:20 

ppb v/v 11/05114 03:20 

ppb vlv 11/05/14 03•20 

ppb vlv 11105/14 03 20 

ppb vlv 11/05114 03.20 

ppb v/v 11105114 03·20 

ppb vlv 11105114 03:20 

ppb v/v 11105114 03:20 

ppbv/v 11/05/14 03:20 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155315 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

cis-1. 3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroethane 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethane 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1, 1-Trichloroethane 

' 1,1 ,2,2-Tetrachloroethane 

1,1,2-Trichloro-1,2,2-trifluoroetha 

ne 
1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroelhene 

1 ,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-0ichloropropane 

1 ,3,5-Trimethylbenzene 

1 ,3-0ichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroelhane 

Chloroform 

Chloromethane 

cis-1 .2-0ichloroethene 

cis-1, 3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

Client Sample Results 

NO 

0.50 

0.070 J 
ND 
ND 

0.22 

0.085 J 

NO 

NO 

0.51 

NO 

NO 

0.32 

ND 

Result Qualifier 

0.20 

0.20 

0.20 

0.20 

1.0 

MDL Unit 
----

0 074 ppb v/v 

0.068 ppb vlv 

0.068 ppb v/v 

0.044 ppb vlv 

O.Q78 ppb vlv 

0.13 ppb v/v 

0.20 0.12 ppb v/v 

0.20 0.061 ppb v/v 

0.20 0 058 ppb v/v 

0.20 0.040 ppb v/v 

0.20 0.12 ppb v/v 

0.20 0.048 ppb v/v 

0.20 0.036 ppb vlv 

0.20 0.024 ppb v/v 

0.20 0.071 ppb v/v 

RL MDL Unit 
----- ----- ---- ---- ----ND 

ND 
0.58 J 

ND 
NO 

ND 
ND 

0.33 J 

NO 

ND 
ND 
ND 
NO 
NO 
NO 

0.67 

NO 
NO * 

0,47 J 
NO 

NO * 

ND 
1.3 

NO 

NO 

2.5 

0.31 J 

NO 

NO 

~ 

0.96 

1.1 0.16 uglm3 

1.4 0.42 uglm3 

1.5 0.24 uglm3 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

0.98 

1.0 

0]9 

0.91 

0.99 

0,87 

1.5 

0.87 
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0.29 ug/m3 

0.11 uglm3 

0.13 ugfm3 

073 uglm3 

0.31 ug/m3 

0.22 ug/m3 

0.42 ug/m3 

0.19 ug/m3 

0.24 uglm3 

0.32 ug/m3 

0.39 uglm3 

0.38 ug/m3 

0.18 ug/m3 

040 ug/m3 

0.12 uglm3 

0.24 uglm3 

0.23 uglm3 

0.092 ug/m3 

0.19 ug/m3 

0.33 uglm3 

0.24 uglm3 

0.34 uglm3 

o 34 uglm3 

0.30 ug/m3 

0.34 ug/m3 

0.83 ug/m3 

0.45 uglm3 

0,52 uglm3 

D 

TestAmerica Job ID: 140~2258·1 

Prepared 

Prepared 

Analyzed 

'1'1105114 03:20 

11/05/14 03:20 

11/05/14 03:20 

11105/14 03:20 

11/05/14 03•20 

11/05/14 03:20 

11105114 03:20 

11105/14 03:20 

11105/14 03:20 

11/05/14 03:20 

11105114 03:20 

11/05/14 03:20 

11/05114 03:20 

11/05/14 03:20 

11/05/14 03 20 

Analyzed 

11/05/14 03:20 

11105/14 03:20 

11105/14 03:20 

11/05114 03:20 

11/05114 03:20 

11105114 03:20 

11105/14 03:20 

11105114 03:20 

11105/14 03:20 

11105114 03:20 

11105114 03:20 

11105/14 03;20 

11/05114 03:20 

11/05114 03:20 

11105114 03'20 

11/05/14 03:20 

11105114 03:20 

11/05114 03:20 

11105/14 03:20 

11/05/14 03:20 

11/05/14 03:20 

11/05/14 03 20 

11105/14 03:20 

11105/14 03:20 

11105114 03:20 

11/05114 03:20 

11/05/14 03:20 

11105114 03 20 

11105114 03:20 

11105114 03'20 

11/05/14 03.20 

DiiFac 

DIIFac 

1 

TestAmerica Knoxville 

11/12/2014 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL 

a-Xylene 0.37 J 
Styrene ND 0.85 

Tetrachloroethene NO 1A 

Toluene 1.9 0.75 

trans-1,3-Dichloropropene ND 0.91 

Trichloroethane ND 1.1 

Trichlorofluoromethane 1.11 1.1 
Vinyl chlonde ND 0.51 

Surrogate %Recovety Qualifier Limits 

4-Bromolluorobenzene (Surr) 94 60-140 

Client 
Date Collected: 10/30/14 12:23 
Date Received: 11/04/14 10:10 

Container: Summa Canister 6L 

Method: T0-15 ·Volatile Organic Compounds In Ambient Air 
Analyte Result Qualifier Rl 
·1, 1,1-Trichloroethane 

-----
0.20 

1, 1,2,2-Tetrachloroethane NO 0.20 

1. 1,2-Trichloro-1 ,2,2-trifluoroethane ND 0.20 

1, 1,2-Trichloroethane NO 0.20 

1,1-0ichloroethane NO 0.20 

1, 1-0ichloroethene NO 0.20 

1,2,4-Trichlorobenzene NO 1.0 

1,2 4-Trimethylbenzene NO 0.20 

1,2-Dichloro-1, 1,2,2-tetrafluoroethane ND 0.20 

1,2-Dichlorobenzene ND 0.20 

1 ,2-D'Ichloroethane NO 0.20 

1 ,2-Dichloropropane ND 0.20 

1, 3,5-Trimethylbenzene NO 0.20 

1, 3-Dichlorobenzene NO 0.20 

1. 4-0ichlorobenzene NO 0.20 

Benzene NO 0.20 

Benzyl chloride NO 0.40 

Bromomethane NO . 0.20 

Carbon tetrachloride NO 0.20 

Chlorobenzene NO 0.20 

Chloroethane NO . 0.20 

Chloroform NO 0.20 

Chloromethane NO 0.50 

Cls-1,2-0ichloroelhene NO 0.20 

cis-1,3-Dichloropropene NO 0.20 

Oichlorodifluoromethane NO 0.20 

Ethylbenzene NO 0.20 

1,2-Dibromoethane (EDB) NO 0.20 

Hexachlorobuladiene NO 

Methylene Chloride ~ 

Page 20 of 36 

MDL 

0.26 

0.25 

0.27 

0.45 

0.22 

0.19 

0.13 

0.18 

MDL 

0.030 

0.061 

0.031 

0.054 

0.026 

0.034 

0.098 

0.063 

0.032 

0.070 

0.047 

0.052 

0.065 

0.065 

0.064 

0.056 

0 .. 078 

0.032 

0,038 

0.049 

0,035 

0.038 

0.16 

0 060 

0.074 

0.068 

0.068 

0 044 

0.078 

013 

TestAmenca Job ID: 140-2258-1 

Unit D Prepared Analyzed 011 Fac ------- -----·~---

-11105/14 03:20 ug/m3 1 

ug/m3 11105114 03:20 

ug/m3 11/05114 03:20 

ug/m3 11/05/14 03 20 

ug/m3 11/05/14 03:20 

ug/m3 11105114 03:20 

ugtm3 11/05/14 03:20 

ug/m3 11/05/14 03:20 

Prepared Analyzed Dll Fac 

11105114 03:20 1 

Unit D Prepared Analyzed DIIFac 
ppbv/_v __ 

11/04/14 20:58 

ppb v/v 11104114 20:58 

ppb v/v 11104114 20:58 

ppb v/v 11/04114 20:58 

ppb vlv 11104114 20:58 

ppb vlv 11104/14 20:58 

ppb vlv 11/04/14 20:58 

ppb v/v 11104114 20:58 

ppb v/v 11104114 20:58 

ppb vlv 11/04/14 20:58 

ppb v/v 11/04114 20:58 

ppb v/v 11104114 20.58 

ppb vlv 11/04114 20:58 

ppb vlv 11/04/14 20:58 

ppb v/v 11/04114 20"58 

ppb vlv 11104/14 20:58 

ppb v/v 11/04/14 20:58 

ppb v/v 11104/14 20:58 

ppb vlv 11104/14 20:56 

ppb vtv 11104/14 20:58 

ppb vlv 11104114 20:58 

ppb v/v 11104/14 20:58 

ppb vlv 11/04114 20:58 

ppb vlv 11/04114 20:58 

ppb vlv 11104114 20;58 

ppb v/v 11/04114 20.58 

ppb v/v 11104/14 20:58 

ppb v/v 11104114 20"58 

ppb v/v 11104/14 20:58 

ppb v/v 11/04/14 20;58 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155317 



Client Sample Results 
Client Tetra Tech EM Inc. 

ProJect/Site: West lake Landfill 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier Rl 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1.3-0ichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1. 1 ,2-Tnchloro-1 ,2,2-trilluoroethane 

1,1 ,2-Trichloroethane 

1, 1-0ichloroethane 

1, 1-0ichloroethene 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-0ichloro-1, 1 ,2,2-tetralluoroethane 

1,2-0ichlorobenzene 

1, 2-0ichloroethane 

1 ,2-0ichloropropane 

1 ,3,5-Trimethylbenzene 

1 ,3-0ichloroben:mne 

1 ,4-0ichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-0ichloroelhene 

c1s-1 ,3-0!chloropropene 

Oichlorodilluoromethane 

Ethylbenzene 

1. 2-0ibromoethane (EOB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-0ichloropropene 

Trichloroethene 

Trichlorofluoromethane 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Result Qualifier 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO • 

NO 

NO 

NO * 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

~ 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

Rl. 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

0.98 

1.0 

0.79 

0.91 

0 99 

0.87 

1.5 

11 

0. 

0.87 

0.85 

1.4 

0.75 

0 91 

1.1 

1.1 

Page 21 of 36 

MDL Unit 

0.12 ppb v/v 

0.061 ppb vlv 

0.058 ppb vlv 

0.040 ppb vlv 

0.12 ppb v/v 

0.048 ppb v/v 

0.036 ppb v/v 

0.024 ppb vlv 

0.071 ppb v/v 

MDL Unit I) 

uglm3 

0.42 ug/m3 

0.24 ug/m3 

0.29 ug/m3 

0.11 ug/m3 

0.13 ug/m3 

0.73 ug/m3 

0.31 ug/m3 

0.22 ug/m3 

0.42 ug/m3 

0.19 ug/m3 

0.24 ugtm3 

0.32 ug/m3 

0.39 ug/m3 

0.38 ug/m3 

0.18 ug/m3 

0.40 ug/m3 

0.12 uglm3 

0.24 ug/m3 

0.23 ug/m3 

0.092 uglm3 

0.19 ug/m3 

0.33 uglm3 

0.24 ug/m3 

0.34 ug/m3 

0.34 ug/m3 

0 30 ug/m3 

0.34 uglm3 

0.83 ug/m3 

0.45 uglm3 

0.52 ug/m3 

0.26 uglm3 

0.25 uglm3 

0.27 ug/m3 

0.45 ug/m3 

0.22 ug/m3 

0.19 uglm3 

0.13 uglm3 

TestAmerica Job ID: 140-2258-1 

Prepared Analyzed Oil Fac 

1 
~---------

Prepared 

11/04!14 20:58 

11/04/14 20.58 

11104114 20:58 

11/04114 20:58 

11/04114 20:58 

11/04114 20:58 

11104/14 20:58 

11/04114 20:58 

11/04/14 20•58 

Analyzed 

11/04/14 20:58 

11/04/14 20:58 

11/04114 20:58 

11104114 20:58 

11104/14 20:58 

11104/14 20:58 

11104114 20:58 

11104114 20:58 

11/04114 20:58 

11104/14 20:58 

11/04/14 20:58 

11/04114 20:58 

11104114 20:58 

11/04114 20•58 

11104/14 20:58 

11/04114 20:58 

11104114 20,58 

11/04/14 20:58 

11104114 20:58 

11104114 20:58 

11/04114 20:58 

11104/14 20:58 

11/04114 20:58 

11104114 20:58 

11/04/14 20:58 

11/04114 20:58 

11/04114 20;58 

11104/14 20;58 

11104114 20:58 

11104114 20 58 

11104114 20.58 

11/04/14 20:58 

11104114 20.58 

11/04114 20.58 

11104/14 20 58 

11/04/14 20:58 

11104/14 20:58 

11/04114 20 58 

DiiFac 

TestAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155318 



Client: Tetra Tech EM Inc. 
Prrli<>r·tl~:it<>· West Lake Landfill 

Date Collected: 10/30/14 12:23 

Date Received: 11/04/1410:10 
Container: Summa Canister SL 

Method: T0-15- Volatile 
Anaiyte 

Sample 

030 

in Ambient Air 
Result Qualifier RL 

ND 

Surrogate %Recovel)' Qualifier Limits 

94 60-140 

11 v ' 
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TestAmerica Job ID: 140-2258-1 

MDL Unit 0 Prepared Analyzed 011 Fac 

0.18 

Prepared Analyzed Dll Fac 

tt/04114 2fiiiii 1 

T estAmerica Knoxville 

11/12/2014 

WLLFOIA4312- 015- 0155319 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Method: T0-15 -Volatile 
Matrix: Air 

Lab Sample ID Client Sample ID 

140-2258-1 WAA-01-SU-PS-20141 030 

140-2258-2 WAA-02-SU-PS-20141 030 

140-2258-3 WAA-03-SU-PS-20141 030 

140-2258-4 WAA-04-SU-PS-20141 030 

140-2258-5 WAA-05-SU-PS-20141 030 

140-2258-6 WAA-04-SU-DU-20141 030 

140-2258-7 WAA-00-SU-TB-20141 030 

LCS 140-1893/1002 Lab Control Sample 

MB 140-1893/5 Method Blank 

Surrogate Legend 

BFB- 4-Bromofluorobenzene (Surr) 

Surrogate Summary 

in Ambient Air 

BFB 

(60-140) 

94 

91 

97 

95 

88 

94 

94 

99 

93 

TestAmerica Job ID: 140-2258-1 

Prep Type: Totai/NA 

Percent Surrogate Recovery (Acceptance Limits) 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155320 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

QC Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1,1 ,2-Trichloroethane 

1, 1-Dich loroethane 

1, 1-Dich loroethene 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrach loroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1,1 ,2-Trichloroethane 

1, 1-Dich loroethane 

1, 1-Dich loroethene 

1 ,2,4-Trichlorobenzene 

MB MB 

Result Qualifier 
-------:-N=o 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.183 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MB MB 

Result Qualifier 
-------:-N=o 

ND 

ND 

ND 

ND 

ND 

ND 

RL 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.1 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

MDL Unit 

0.030 ppb v/v 

0.061 ppb v/v 

0.031 ppb v/v 

0.054 ppb v/v 

0.026 ppb v/v 

0.034 ppb v/v 

0.098 ppb v/v 

0.063 ppb v/v 

0.032 ppb v/v 

0.070 ppb v/v 

0.047 ppb v/v 

0.052 ppb v/v 

0.065 ppb v/v 

0.065 ppb v/v 

0.064 ppb v/v 

0.056 ppb v/v 

0.078 ppb v/v 

0.032 ppb v/v 

0.038 ppb v/v 

0.049 ppb v/v 

0.035 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.060 ppb v/v 

0.074 ppb v/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.044 ppb v/v 

0.078 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.058 ppb v/v 

0.040 ppb v/v 

0.12 ppbv/v 

0.048 ppb v/v 

0.036 ppb v/v 

0.024 ppb v/v 

0.071 ppb v/v 

MDL Unit 

0.16 ug/m3 

0.42 ug/m3 

0.24 ug/m3 

0.29 ug/m3 

0.11 ug/m3 

0.13 ug/m3 

0.73 ug/m3 

D 

D 

TestAmerica Job ID: 140-2258-1 

Prepared 

Prepared 

Analyzed 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

Analyzed 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

Oil Fac 

Oil Fac 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155321 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

QC Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 

Analyte 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrach loroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Surrogate 

4-Bromof/uorobenzene (Surr) 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroetha 

ne 

1,1 ,2-Trichloroethane 

1, 1-Dich loroethane 

1, 1-Dich loroethene 

MB MB 

Result Qualifier 
---~N=o 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.634 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MB MB 

%Recovery Qualifier 

93 

RL 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

0.98 

1.0 

0.79 

0.91 

0.99 

0.87 

1.5 

11 

1.7 

0.87 

0.87 

0.85 

1.4 

0.75 

0.91 

1.1 

1.1 

0.51 

Limits 

60- 140 

Spike 

Added 

MDL Unit 
------~0.~3~1 -ug-/~m~3-----

0.22 ug/m3 

0.42 ug/m3 

0.19 ug/m3 

0.24 ug/m3 

0.32 ug/m3 

0.39 ug/m3 

0.38 ug/m3 

0.18 ug/m3 

0.40 ug/m3 

0.12 ug/m3 

0.24 ug/m3 

0.23 ug/m3 

0.092 ug/m3 

0.19 ug/m3 

0.33 ug/m3 

0.24 ug/m3 

0.34 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.34 ug/m3 

0.83 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.25 ug/m3 

0.27 ug/m3 

0.45 ug/m3 

0.22 ug/m3 

0.19 ug/m3 

0.13 ug/m3 

0.18 ug/m3 

LCS LCS 

Result Qualifier Unit 
-------

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

1.94 

2.11 

2.14 

1.75 

1.71 

2.18 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

D 

TestAmerica Job ID: 140-2258-1 

Prepared 

Prepared 

D %Rec 

97 

105 

107 

87 

86 

109 

Analyzed 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

11/04/14 20:03 

Analyzed 

11104114 20:03 

%Rec. 

Limits 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

Oil Fac 

Di/Fac 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155322 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

QC Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 

Analyte 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroet 

hane 
1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrach loroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroetha 

ne 
1,1 ,2-Trichloroethane 

1, 1-Dich loroethane 

1, 1-Dich loroethene 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroet 

hane 
1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

Spike 

Added 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

4.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

Spike 

Added 

11 

14 

15 

11 

8.1 

7.9 

15 

9.8 

14 

12 

8.1 

LCS LCS 

Result Qualifier 
---~2.~0~6 

2.35 

2.58 

2.10 

1.68 

1.61 

2.31 

1.99 

2.03 

1.55 

2.22 

2.73 * 

2.30 

1.78 

2.85 * 

1.92 

2.34 

1.89 

1.70 

2.33 

1.99 

1.74 

2.01 

1.90 B 

4.27 

2.08 

2.11 

1.90 

1.81 

1.78 

1.93 

2.36 

2.48 

LCS LCS 

Result Qualifier 
-------;-10::-.""6 

14.5 

16.4 

9.54 

6.93 

8.66 

15.3 

11.6 

18.0 

12.6 

6.79 

Unit 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

Unit 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

TestAmerica Job ID: 140-2258-1 

D %Rec 

103 

117 

129 

105 

84 

80 

115 

100 

101 

77 

111 

136 

115 

89 

142 

96 

117 

95 

85 

116 

99 

87 

101 

95 

107 

104 

106 

95 

91 

89 

97 

118 

124 

D %Rec 

97 

105 

107 

87 

86 

109 

103 

117 

129 

105 

84 

%Rec. 

Limits 

60- 140 

70_130 

60-140 

70-130 

70-130 

70_130 

70_130 

70_130 

70- 130 

70-130 

70_130 

70-130 

70-130 

70-130 

70-130 

70-130 

60-140 

70-130 

70_130 

60_140 

70-130 

70_130 

60-140 

70_130 

70-130 

70-130 

70- 130 

70-130 

70-130 

70-130 

70-130 

60-140 

70-130 

%Rec. 

Limits 

70-130 

70-130 

70- 130 

70-130 

70-130 

70-130 

60_140 

70-130 

60-140 

70-130 

70-130 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

QC Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 

Spike LCS LCS 

Analyte Added Result Qualifier 

1 ,2-Dichloropropane 9.2 7.43 

1 ,3,5-Trimethylbenzene 9.8 11.3 

1 ,3-Dichlorobenzene 12 12.0 

1 A-Dichlorobenzene 12 12.2 

Benzene 6.4 4.95 

Benzyl chloride 10 11.5 

Bromomethane 7.8 10.6 * 

Carbon tetrachloride 13 14.4 

Chlorobenzene 9.2 8.17 

Chloroethane 5.3 7.52 * 

Chloroform 9.8 9.37 

Chloromethane 4.1 4.83 

cis-1 ,2-Dichloroethene 7.9 7.51 

cis-1 ,3-Dichloropropene 9.1 7.73 

Dichlorodifluoromethane 9.9 11.5 

Ethylbenzene 8.7 8.63 

1 ,2-Dibromoethane (EDB) 15 13.4 

Hexachlorobutadiene 21 21.5 

Methylene Chloride 7.0 6.61 B 

m-Xylene & p-Xylene 17 18.5 

o-Xylene 8.7 9.05 

Styrene 8.5 9.01 

Tetrach loroethene 14 12.9 

Toluene 7.5 6.83 

trans-1 ,3-Dichloropropene 9.1 8.10 

Trichloroethene 11 10.4 

Trichlorofluoromethane 11 13.2 

Vinyl chloride 5.1 6.35 

LCS LCS 

Surrogate %Recovery Qualifier Limits 

4-Bromof/uorobenzene (Surr) 99 60-140 

TestAmerica Job ID: 140-2258-1 

%Rec. 

Unit D %Rec Limits 
--- ---

ug/m3 80 70- 130 

ug/m3 115 70_130 

ug/m3 100 70-130 

ug/m3 101 70_130 

ug/m3 77 70-130 

ug/m3 111 70_130 

ug/m3 136 70-130 

ug/m3 115 70-130 

ug/m3 89 70_130 

ug/m3 142 70-130 

ug/m3 96 70-130 

ug/m3 117 60-140 

ug/m3 95 70-130 

ug/m3 85 70-130 

ug/m3 116 60-140 

ug/m3 99 70- 130 

ug/m3 87 70_130 

ug/m3 101 60_140 

ug/m3 95 70-130 

ug/m3 107 70_130 

ug/m3 104 70-130 

ug/m3 106 70- 130 

ug/m3 95 70-130 

ug/m3 91 70-130 

ug/m3 89 70- 130 

ug/m3 97 70-130 

ug/m3 118 60-140 

ug/m3 124 70-130 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Air - GC/MS VOA 

Lab Sample ID Client Sample ID 

140-2258-1 WAA-01-SU-PS-20141 030 

140-2258-2 WAA-02-SU-PS-20141 030 

140-2258-3 WAA-03-SU-PS-20141 030 

140-2258-4 WAA-04-SU-PS-20141 030 

140-2258-5 WAA-05-SU-PS-20141 030 

140-2258-6 WAA-04-SU-DU-20141 030 

140-2258-7 WAA-00-SU-TB-20141 030 

LCS 140-1893/1002 Lab Control Sample 

MB 140-1893/5 Method Blank 

QC Association Summary 
TestAmerica Job ID: 140-2258-1 

Prep Type Matrix Method Prep Batch 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

TestAmerica Knoxville 
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Lab Chronicle 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2258-1 
Project/Site: West Lake Landfill 

Client ID: WAA-01-SU-PS-20141030 Lab ID: 140-2258-1 
Date Collected: 10/30/14 12:23 Matrix: Air 
Date Received: 11104/1410:10 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1893 11/04/14 21:52 HMT TAL KNX 

Instrument ID: MJ 

Client ID: WAA-02-SU-PS-20141030 Lab ID: 140-2258-2 
Date Collected: 10/30/14 11 :16 Matrix: Air 
Date Received: 11104/1410:10 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1893 11/04/14 22:46 HMT TAL KNX 

Instrument ID: MJ 

Client ID: WAA-03-SU-PS-20141030 Lab ID: 140-2258-3 
Date Collected: 10/30/14 11 :50 Matrix: Air 
Date Received: 11104/1410:10 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1893 11/04/14 23:41 HMT TAL KNX 

Instrument ID: MJ 

Client ID: WAA-04-SU-PS-20141030 Lab ID: 140-2258-4 
Date Collected: 10/30/14 12:07 Matrix: Air 
Date Received: 11/04/1410:10 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 1.44 288 mL 500 mL 1893 11/05/14 00:36 HMT TAL KNX 

Instrument ID: MJ 

Client ID: WAA-05-SU-PS-20141030 Lab ID: 140-2258-5 
Date Collected: 10/30/14 11 :33 Matrix: Air 
Date Received: 11104/1410:10 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1893 11/05/14 01:30 HMT TAL KNX 

Instrument ID: MJ 

Client Sample ID: WAA-04-SU-DU-20141030 Lab ID: 140-2258-6 
Date Collected: 10/30/14 12:08 Matrix: Air 
Date Received: 11/04/1410:10 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1893 11/05/14 03:20 HMT TAL KNX 

Instrument ID: MJ 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client ID: WAA-00-SU-TB-20141030 
Date Collected: 10/30/14 12:23 
Date Received: 1110411410:10 

Batch Batch 

Prep Type Type Method 

Totai/NA Analysis "'To"""-"""'1"""5 ___ _ 

Instrument ID: MJ 

Laboratory References: 

Run 

Lab Chronicle 

Oil 

Factor 

Initial 

Amount 

200 mL 

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000 

Final 

Amount 

500 mL 

Batch 

Number 

1893 

TestAmerica Job ID: 140-2258-1 

Lab 

Prepared 

ID: 140-2258-7 
Matrix: Air 

or Analyzed Analyst Lab 

11/04/14 20:58 HMT TAL KNX 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

TestAmerica Knoxville 

Certification Summary 

All certifications held by this laboratory are listed. Not all certifications are applicable to this report. 

Authority Program EPA Region Certification ID 

AFCEE N/A 

Arkansas DEQ State Program 6 88-0688 

California State Program 9 2423 

Colorado State Program 8 N/A 

Connecticut State Program PH-0223 

Florida NELAP 4 E87177 

Georgia State Program 4 906 

Hawaii State Program 9 N/A 

Kansas NELAP 7 E-10349 

Kentucky (DW) State Program 4 90101 

L-A-B DoD ELAP L2311 

Louisiana NELAP 6 83979 

Maryland State Program 3 277 

Michigan State Program 5 9933 

Nevada State Program 9 TN00009 

New Jersey NELAP 2 TN001 

New York NELAP 2 10781 

North Carolina (DW) State Program 4 21705 

Ohio VAP State Program 5 CL0059 

Oklahoma State Program 6 9415 

Pennsylvania NELAP 3 68-00576 

South Carolina State Program 4 84001 

Tennessee State Program 4 2014 

Texas NELAP 6 T1 04 704380-TX 

USDA Federal P330-13-00260 

Utah NELAP 8 QUAN3 

Virginia NELAP 3 460176 

Virginia State Program 3 165 

Washington State Program 10 C593 

West Virginia (DW) State Program 3 9955C 

West Virginia DEP State Program 3 345 

Wisconsin State Program 5 998044300 

TestAmerica Job ID: 140-2258-1 

Expiration Date 

06-17-15 

06-30-16 

02-28-15 

09-30-15 

06-30-15 

04-13-17 

04-13-15 

01-31-15 

12-31-14 

02-13-16 

06-30-15 

03-31-15 

04-13-17 

07-31-15 

06-30-15 

03-31-15 

07-31-15 

03-26-15 

08-31-15 

12-31-14 

06-30-15 

04-13-17 

08-31-15 

08-29-16 

07-31-15 

09-14-15 

06-30-15 

01-19-15 

12-31-14 

04-30-15 

08-31-15 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Method Method Description 

T0-15 Volatile Organic Compounds in Ambient Air 

Protocol References: 

EPA = US Environmental Protection Agency 

Laboratory References: 

Method Summary 

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000 

TestAmerica Job ID: 140-2258-1 

Protocol Laboratory 

EPA TAL KNX 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Lab Sample ID Client Sample ID 

140-2258-1 WAA-01-SU-PS-20141030 

140-2258-2 WAA-02-SU-PS-20141 030 

140-2258-3 WAA-03-SU-PS-20141 030 

140-2258-4 WAA-04-SU-PS-20141 030 

140-2258-5 WAA-05-SU-PS-20141 030 

140-2258-6 WAA-04-SU-DU-20141030 

140-2258-7 WAA-00-SU-TB-20141030 

Sample Summary 

Matrix 

Air 

Air 

Air 

Air 

Air 

Air 

Air 

TestAmerica Job ID: 140-2258-1 

Collected Received 

10/30/14 12:23 11/04/14 10:10 

10/30/1411:16 11/04/14 10:10 

10/30/1411:50 11/04/14 10:10 

10/30/14 12:07 11/04/14 10:10 

10/30/1411:33 11/04/14 10:10 

10/30/14 12:08 11/04/14 10:10 

10/30/14 12:23 11/04/14 10:10 

TestAmerica Knoxville 
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TestAmerica Knoxville 
5815 Middlebrook Pike 

Knoxville, TN 37921 
phone 865.291.3000 fax 865.584.4315 

Client Contact Information 

Company Name: Tetra Tech Inc. 

Address: 415 Oak Street 

City/State/Zip: Kansas City, MO 64106 

Phone: 816-412-1755 
FPV<: 816-410-1748 

Project Name: West Lake Landfill 

Site/Location: Bridgeton, MO 
PO# 1105352 

Sample Identification 

WAA-01-SU-P$-20141030 

WAA-02-SU-PS-20141030 

WAA-03-SU-P$-20141030 

WAA-04-SU-PS-20141 030 

WAA-05-SU-PS-20141030 

WAA-04-SU-DU-20141030 

WAA-00-SU-TB-20141030 

'1111~1 I I 
140-2258 Chain of Custody 

SpeciallnstructionsfQC Requirements & Comments: 

Samples Shipped by: 

Canister Samples Chain of Custody Record Test America 
TestAmerica Laboratories, Inc. assumes no liability with respect to the collection and shipment of these samples. 

THE LEADER IN ENVIRONMENTAL TESTlNG 

TestAmerica Laboratories, Inc. 

Project Manager: Dave Kinroth Samples Collected By: Dave Kinroth & James Johnson coc No: 

Phone: 314-517-6798 of COCs 
Email: emily.fisher@tetratech.com ··.· 

- .· 
'2 For Lab Use Only: c: 

Site Contact Dave Kinroth - 314-517-6787 
.Q .Q 

Walk-in Client I :? 0 0 

TA Contact Emily Fisher/Rob Monnig 3l 1::'· 3l Lab Sampling: I iil IX> 
.2l ~ Anaylsis Turnaround Time - 18 

~ <') 0 c c: 

Standard (Specific): 10 days 
0 

10 .!; .s Job I SDG No.: ..J ... ,E; .2:-
Rush (Specifiy): ;; ~ 0 0 (See below for Add'lltems) " Q) 

<') ; 0. ·CD 
0. 

Canister Canister ..; "' "' :0 .... " ·g. - .. "' N (D ... "' i5 4: .. "' Vacuum Vacuum Flow "' - 6 5i "' ~ 
(!) "' Sample Time Time inField, inField, Controller Canister ~ ::1: 0 

0 ~ CD <( = "' £ 
Start Stop Q. 10 .... } 0 .B! "' !§ Date(s) 

'Hg 'Hg ID 10 10 i "' N ::;;: '1 ii Cl ii g <( <( !- if 0 .Q 
<( 

~ 
.c: ., E ·a c .c: 

(Start)' (Stop)' Q. Q. ~ 0 18 j 0 Sample Specific Notes: ::;;: w w w = <( (I) 

10/29/14- 14:15 12:23 -29.2 -0.5 10625 10424 X X 10130/14 
10129114. 13:33 11:16 -29.2 -6.0 10299 10731 X X 10130/14 
10129114. 13:54 11:50 -29.2 -3.0 09551 09976 X X 10130114 
10129/14" 14:04 12:07 -29.2 -6.5 10205 10165 X X 10130/14 
10129/14-

13:43 11:33 -29.2 -4.0 10077 10395 X X 10/30114 

10129/14-
14:04 12:08 -29.2 -3.5 10481 10235 X X 10/30/14 

10129/14-
13:33 12:23 -29.2 -29.2 10455 10409 X X 10130114 

Temperature (fahrenheit) lZ..e Ce i V{M @ "'.-v l i ~t--. i- 1 .... b .. J<' e_.rr Fed ex Po Interior Ambient 
1-.{:fY s.? 'l q 0~0~ G.~(}f J No Gu.rf9J'7 Se_c) tart 58 

Aop 57 1\.. 11 'ts:; 
Pressure (inches of Hg) Kv (1/L{(j4 Interior Ambient 

Start 30.17 

Stop 30.08 

Date/Time: s~nby: wf..//14 n ft? 7 C.q,.. J A' 

Samples Relinquished by: ~& ,jL; JG:: .AA~ Date/Time: Ji/~//LJ J~/3 -z._y'¥'~"~/1-:? ///J/14 l -FI() w..r 
Relinq~J" .J' __£_{~ / ,_,f~i ~~ -, t<o o Received bY. / ~ ; I 7 c.c 
Lab,;IJse_ O'!ly: /' Shfpper Name: .. · ·. " Opened by: ·· ·· ·. · ·. ··.. , , .·. .••. Condition_: 

...... ...... , •.. '. .··.·· .. 
_,· ,· ' . . ·.· "·· .. ·.· . . :·" . .. 

Form No. CA-C-WI-003, Rev. 1.1, dated 05/14/2013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 2258 

List Number: 1 

Creator: Wilson, Ken 

Question Answer 

Radioactivity wasn't checked or is </= background as measured by a survey N/A 
meter. 

The cooler's custody seal, if present, is intact. N/A 

Sample custody seals, if present, are intact. N/A 

The cooler or samples do not appear to have been compromised or True 
tampered with. 

Samples were received on ice. N/A 

Cooler Temperature is acceptable. N/A 

Cooler Temperature is recorded. N/A 

COC is present. True 

COC is filled out in ink and legible. True 

COC is filled out with all pertinent information. True 

Is the Field Sampler's name present on COC? True 

There are no discrepancies between the containers received and the COC. True 

Samples are received within Holding Time. True 

Sample containers have legible labels. True 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica Knoxville 

N/A 

True 

True 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Job Number: 140-2258-1 

List Source: TestAmerica Knoxville 

Comment 

This is checked in the lab. 

WLLFOIA4312- 015- 0155332 



Gauge ID: G1 

Analyst Date 

HMT 11/4/2014 

HMT 11/4/2014 

HMT 11/4/2014 

HMT 11/4/2014 

HMT 11/4/2014 

HMT 11/4/2014 

HMT 11/4/2014 

140-2258.xls 

TestAmerica Knoxville- Air Canister Initial Pressure Check 

Pressure@ Receipt 

Sample ID 6l ll (-in Hg or +psig) 

140-2258-A-1 X 0.0 

140-2258-A-2 X -6.1 

140-2258-A-3 X -4.3 

140-2258-A-4 X -7.7 

140-2258-A-5 X -4.1 

140-2258-A-6 X -3.4 

140-2258-A-7 X -28.9 

Page 36 of 36 

Time 

13:24 

13:25 

13:26 

13:27 

13:28 

13:29 

13:30 

Comments 

rB pressed up to 3.2 

MS038 r11, 3/25/14 

11/12/2014 

WLLFOIA4312- 015- 0155333 



Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Knoxville, Tennessee) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

December 1, 2014 

J2295 

WAA-01-SU-PS-20141106, WAA-01-SU-DU-20141106, WAA-
02-SU-PS-20141106, WAA-03-SU-PS-20141106, WAA-04-SU­
PS-20141106, WAA-05-SU-PS-20141106, and WAA-00-SU-TB-
20141106 

5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) was used along with other criteria specified 
in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

1 December 2014 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ2295 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ2295 

WLLFOIA4312- 015- 0155335 



DATA ASSESSMENT 

Sample delivery group (SDG) J2295 included five ( 5) environmental air (passivated canister) samples and 
two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for volatile organic 
compounds via EPA Air Method T0-15. The following summarizes the data validation that was 
performed. 

VOLATILE ORGANIC COMPOUND ANALYSIS 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of30 days 
from sample collection by canister to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis 
provided adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded a low concentration (less than the reporting limit) of the common 
laboratory contaminant methylene chloride. The similar concentrations of methylene chloride in some 
field samples (including the field blank) were qualified as laboratory artifacts and flagged "U". The 
reported methylene chloride concentrations above the reporting limi~ but less than 10 times the blank 
concentration, in the other field samples were qualified as estimated, possibly biased high, and flagged 
"J" to indicate that. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the LCS analysis were within established control limits. No qualifications 
were applied. 

V. Surrogates 

All surrogate recoveries were within QC limits. No qualifications were applied. 

VI. Comments 

Most detected results were less than reporting limits, which correspond to the lowest calibration standard. 
The laboratory correctly reported these extrapolations as estimated (flagged "J"). Almost all results in the 
field duplicate pair were quite similar. The exception was that the field duplicate sample yielded about 5 
times the toluene concentration as the primary sample. No qualifications were applied. 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with few qualifications added. All data are usable as qualified for their 
intended purposes. 

103!9025140058.000 3 SDGJ2295 
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TestAmerica Knoxville 
5 

Client Project/Site: West Lake Landfill 

1112512014 10:06:39 AM 

(865)291-3000 

The test results in this report meet all 2003 NELAC and 2009 TN/ Hwm"m"m'' 

parameters, exceptions are noted in this report. This may reproduced 
and with written approval from the laboratory For please contact the Project """'''"n"' 
at the e-mail address or telephone number listed on this page. 

Electronic signature is 
ffRfJITJn•nRII\1 n;<nnwnrrRn Signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Qualifier 

J 

B 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value. 

Compound was found in the blank and sample. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 140-2295-1 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155340 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Job ID: 140-2295-1 

Narrative 

Comments 

No additional comments. 

Receipt 

Case Narrative 

Job Narrative 

140-2295-1 

TestAmerica Job ID: 140-2295-1 

The samples were received on 11/11/2014 8:40AM; the samples arrived in good condition, properly preserved and, where required, on 
ice. 

Air- GC/MS VOA 

Method(s) TO 14A, TO 15 LL, T0-14A, T0-15: EPA methods T0-14A and T0-15 specify the use of humidified "zero air" as the blank reagent 
for canister cleaning, instrument calibration and sample analysis. Ultra-high purity humidified nitrogen from a cryogenic reservoir is used 
in place of "zero air" by TestAmerica Knoxville. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica Knoxville 
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Detection Summary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-01-SU-PS-20141106 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

Toluene 

Trichlorofluoromethane 

Result Qualifier 
---oc-_-=co7=3 J 

0.14 J 

0.081 J 

0.55 

0.44 

0.43 J B 

0.19 J 

0.22 

Result Qualifier 
-----;occ_5=6 J 

0.44 J 

0.51 J 

1.1 

2.2 

1.5 J B 

0.71 J 

1.2 

Client Sample ID: WAA-02-SU-PS-20141106 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

Toluene 

Trichloroethene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

Toluene 

Trichloroethene 

Trichlorofluoromethane 

Result Qualifier 
---oc-_-=co7::-:-4 J 

0.16 J 

0.091 J 

0.54 

0.47 

1.5 B 

0.23 

0.043 J 

0.22 

Result Qualifier 
-----;occ_5=6 J 

0.50 J 

0.57 J 

1.1 

2.3 

5.1 B 

0.87 

0.23 J 

1.2 

Client Sample ID: WAA-03-SU-PS-20141106 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

Result Qualifier 
---oc-.""'o7=3 J 

0.14 J 

0.073 J 

0.64 

0.41 

0.40 J B 

This Detection Summary does not include radiochemical test results. 

RL 

0.20 

0.20 

0.20 

0.50 

0.20 

0.50 

0.20 

0.20 

RL 

1.5 

0.64 

1.3 

1.0 

0.99 

1.7 

0.75 

1.1 

RL 

0.20 

0.20 

0.20 

0.50 

0.20 

0.50 

0.20 

0.20 

0.20 

RL 

1.5 

0.64 

1.3 

1.0 

0.99 

1.7 

0.75 

1.1 

1.1 

RL 

0.20 

0.20 

0.20 

0.50 

0.20 

0.50 

MDL Unit 
--~0~.0~3~1 -pp~b-v~/v __ _ 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.024 ppb v/v 

MDL Unit 

0.24 ug/m3 

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.45 ug/m3 

0.45 ug/m3 

0.13 ug/m3 

MDL Unit 
----;0~.0~3~1 -pp~b-v~/v __ _ 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.036 ppb v/v 

0.024 ppb v/v 

MDL Unit 

0.24 ug/m3 

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.45 ug/m3 

0.45 ug/m3 

0.19 ug/m3 

0.13 ug/m3 

MDL Unit 
----;0~.0~3~1 -pp~b-v~/v __ _ 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.13 ppbv/v 

TestAmerica Job ID: 140-2295-1 

Lab Sample ID: 140-2295-1 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Lab Sample ID: 140-2295-2 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Lab Sample ID: 140-2295-3 

Oil Fac D Method 
=To-=--1c::5 ___ _ 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

TestAmerica Knoxville 
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Detection Summary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-03-SU-PS-20141106 (Continued) 

Analyte 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

Toluene 

Trichlorofluoromethane 

Result Qualifier 
----cocc.2'""'"1 

0.20 

Result Qualifier 
----cocc.5=6 J 

0.46 J 

0.46 J 

1.3 

2.0 

1.4 J B 

0.80 

1.1 

Client Sample ID: WAA-04-SU-PS-20141106 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

Toluene 

Trichlorofluoromethane 

Result Qualifier 
---0~.~08=7 J 

0.14 J 

0.083 J 

0.54 

0.49 

0.40 J B 

0.22 

0.23 

Result Qualifier 
-----;occ_6=6 J 

0.44 J 

0.52 J 

1.1 

2.4 

1.4 J B 

0.84 

1.3 

Client Sample ID: WAA-05-SU-PS-20141106 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Methylene Chloride 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Result Qualifier 
---o::-_-::co6=8 J 

0.12 J 

0.071 J 

0.54 

0.42 

0.50 B 

0.23 

0.19 J 

Result Qualifier 
-----;Oc--.5=2 J 

0.38 J 

0.45 J 

1.1 

2.1 

This Detection Summary does not include radiochemical test results. 

RL 

0.20 

0.20 

RL 

1.5 

0.64 

1.3 

1.0 

0.99 

1.7 

0.75 

1.1 

RL 

0.20 

0.20 

0.20 

0.50 

0.20 

0.50 

0.20 

0.20 

RL 

1.5 

0.64 

1.3 

1.0 

0.99 

1.7 

0.75 

1.1 

RL 

0.20 

0.20 

0.20 

0.50 

0.20 

0.50 

0.20 

0.20 

RL 

1.5 

0.64 

1.3 

1.0 

0.99 

MDL Unit 
--~0-.1~2 -pp~b-v~/v __ _ 

0.024 ppb v/v 

MDL Unit 
--~0--;.2~4 -ug""""'im~3---

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.45 ug/m3 

0.45 ug/m3 

0.13 ug/m3 

MDL Unit 
----;0~.0~3~1 -pp~b-v~/v __ _ 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.024 ppb v/v 

MDL Unit 

0.24 ug/m3 

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.45 ug/m3 

0.45 ug/m3 

0.13 ug/m3 

MDL Unit 
--""""'0~.0~3~1 -pp~b-v~/v __ _ 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.024 ppb v/v 

MDL Unit 
--~0""""'.2~4 -ug""""'im~3---

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

TestAmerica Job ID: 140-2295-1 

lab Sample ID: 140-2295-3 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

Oil Fac D Method 
=To-=--1c::5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2295-4 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2295-5 

Oil Fac D Method 
=To-=--1c::5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

TestAmerica Knoxville 
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Detection Summary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-05-SU-PS-20141106 (Continued) 

Analyte 

Methylene Chloride 

Toluene 

Trichlorofluoromethane 

Result Qualifier 
-------c1-=.7 B 

0.85 

1.1 J 

Client Sample ID: WAA-01-SU-DU-20141106 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

1 A-Dichlorobenzene 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrach loroethene 

Toluene 

Trichlorofluoromethane 

Analyte 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1 ,2,4-Trimethylbenzene 

1 A-Dichlorobenzene 

Benzene 

Carbon tetrachloride 

Chloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrach loroethene 

Toluene 

Trichlorofluoromethane 

Result Qualifier 
---oc-_-=co7=6 J 

0.10 J 

0.15 J 

0.16 J 

0.074 J 

0.57 

0.43 

0.14 J 

0.90 B 

0.40 

0.15 J 

0.092 J 

0.049 J 

0.98 

0.20 

Result Qualifier 
---~0~.5~9 J 

0.50 J 

0.89 J 

0.51 J 

0.46 J 

1.2 

2.1 

0.60 J 

3.1 B 

1.7 

0.64 J 

0.39 J 

0.33 J 

3.7 

1.1 

Client Sample ID: WAA-00-SU-TB-20141106 

Analyte 

Methylene Chloride 

Analyte 

Methylene Chloride 

Result Qualifier 
---~0~.2~8 J B 

Result Qualifier 
-----:o:-c_9=8 J B 

This Detection Summary does not include radiochemical test results. 

RL 

1.7 

0.75 

1.1 

RL 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.5 

0.98 

1.2 

0.64 

1.3 

1.0 

0.99 

0.87 

1.7 

0.87 

0.87 

0.85 

1.4 

0.75 

1.1 

RL 

0.50 

RL 

1.7 

MDL Unit 
--~o-.4=5 -ug~/m~3 __ _ 

0.45 ug/m3 

0.13 ug/m3 

MDL Unit 
--~0~.0~3~1 -pp~b-v~/v __ _ 

0.063 ppb v/v 

0.064 ppb v/v 

0.056 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.058 ppb v/v 

0.040 ppb v/v 

0.12 ppbv/v 

0.024 ppb v/v 

MDL Unit 
--~0~.2~4 -ug~/m~3---

0.31 ug/m3 

0.38 ug/m3 

0.18 ug/m3 

0.24 ug/m3 

0.33 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.25 ug/m3 

0.27 ug/m3 

0.45 ug/m3 

0.13 ug/m3 

MDL Unit 
--~0-.1~3 -pp~b-v~/v __ _ 

MDL Unit 
--~0~.4=5 -ug--:/m~3---

TestAmerica Job ID: 140-2295-1 

lab Sample ID: 140-2295-5 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2295-6 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

T0-15 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

lab Sample ID: 140-2295-7 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

Oil Fac D Method 
=To-=--1c=5 ___ _ 

Prep Type 

Totai/NA 

Prep Type 

Totai/NA 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155344 



Client: Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill 

Method: T0-15- Volatile 
Analyte 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1,2,2-trifluoroetha 
ne 
1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroethane 
1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1,2-Dichloropropane 

1, 3, 5-T rimethylbenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomelhane 

Carbon tetrachloride 
Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 
c1s-1 ,2-Dichloroelhene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 
Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 
m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroeth ene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroelhene 

Tnchlorofluoromethane 
Vinyl chlonde 

Analyte 

1, 1,1-Trichloroethane 

1 1 ,2,2-Tetrachloroethane 

1,1 ,2· Trichloro-1 ,2,2-trifluoroetha 
ne 
1 1,2·Trichloroethane 

1. 1-Dichloroelhane 

1, 1-Dichloroethene 

Client Sample Results 

Ambient 
Result Qualifier 

ND 
0.073 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.14 J 
ND 
ND 

0.081 J 
ND 
ND 
ND 

0.55 

ND 
ND 

0.44 
ND 
ND 
ND 
~~ 

ND 
ND 
ND 
ND 

0.19 J 
ND 
ND 

0.22 

ND 

Result Qualifier 
···N-D 

ND 
0.56 J 

ND 

ND 

ND 

Rl. MDL Unit 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0 20 

0.20 

0.20 

RL 

1.4 

1,5 

11 

0.81 

0,79 
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0.061 ppb v/v 
0.031 ppb v/v 

0.054 ppb v/v 
0.026 ppb v/v 
0.034 ppb v/v 

0.098 ppb v/v 
0.063 ppb v/v 
0.032 ppb v/v 
0.070 ppb v/v 
0.047 ppb v/v 
0.052 ppb v/v 
0.065 ppb v/v 
0.065 ppb v/v 
0.064 ppb v/v 

0.056 ppb v/v 
0.078 ppb v/v 

0.032 ppb vlv 
0,038 ppb v/v 

0.049 ppb v/v 

0.035 ppb vlv 

0.038 ppb v/v 

0.16 ppb v/v 

0.060 ppb v/v 
0.074 ppb vlv 
0.068 ppb v/v 

0.068 ppb v/v 

0.044 ppb v/v 
0,078 ppb v/v 
0.13 ppb v/v 

o. 12 ppb vtv 
0.061 ppb v/v 

0,058 ppb v/v 

0.040 ppb v/v 

0.12 ppb v/v 
0.048 ppb v/v 

0.036 ppb v/v 

0.024 ppb v/v 

0 071 ppb v/v 

MDL Unit 

o.16 u9/m3 
0.42 ug/m3 

0.24 uglm3 

o 29 uglm3 

0.11 ug/m3 

0.13 ug/m3 

TestAmerica Job 10: 140-2295-1 

Prepared 

Prepared 

Analyzed 

11/12/14 18:17 

11/12/14 18:17 

11/1211418:17 

11/12114 18:17 

11/12114 18'17 

11/12114 18'17 

11/12114 18'17 

11/12114 18:17 

11/121141817 

11112/14 18:17 

11/12/14 18:17 

11/1211418:17 

11/12114 18:17 

11/12114 18:17 

11/12114 18:17 

11/12114 18:17 

11/12/14 18:17 

11/12/14 18:17 

'11112/14 16:17 

11/12/14 18 17 

11/12/14 18:17 

11112/14 18:17 

11/12/14 18:17 

11112114 18.17 

11/12114 18:17 

11/12114 18:17 

11/12/14 18:17 

11112/14 18' 17 

11/12114 18:17 

11112114 18 17 

11112114 18.17 

11112114 18:17 

11112/1418:17 

11112/141817 

11112/14 18 17 

11112/14 18:17 

11112/14 18'17 

11/12114 18 17 

Analyzed 
.11712/1"4 i'iF1? 
11/12/14 18:17 

11/12/14 18'17 

11/12/14 18 17 

11112114 18 17 

11112/14 18.17 

DiiFac 

1 

DiiFac 

1 

TestAmenca Knoxvtfle 

11/25/2014 

WLLFOIA4312- 015- 0155345 



Client Sample Results 
Client: Tetra Tech EM Inc. 
ProJect/Site: West Lake Landfill 

Method: T0-15- Volatile Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL 
~-~--*-------~--·- ----~--~·- ~--- ----~--1.2.4-Trichlorobenzene NO 

1 ,2,4· Trimelhylbenzene NO 0.98 
1,2·Dichloro-1, 1 ,2,2-tetrafluoroethane NO 1.4 
1 ,2-0ichlorobenzene NO 1.2 
1 ,2-0ichloroethane ND 0.81 
1 ,2-0ichloropropane NO 0.92 
1 ,3,5-Trimethylbenzene NO 0.98 
1,3-Dichlorobenzene NO 1.2 
1 ,4-Dichlorobenzene ND 1.2 
Benzene 0.44 J 0.64 
Benzyl chloride NO 2.1 
Bromomelhane NO 0.78 
Carbon tetrachloride 0.51 J 1.3 
Chlorobenzene ND 0.92 
Chloroethane ND 0.53 
Chloroform ND 0.98 
Chloromethane 1.1 1.0 
cis-1 ,2-Dichloroethene ND 0.79 
cis-1 ,3-Dichloropropene ND 0.91 
Dichlorodifluoromethane 2.2 0.99 
Ethylbenzene ND 0.87 
1 ,2-Dlbromoethane (EDB) NO 1.5 
Hexachlorobutadiene NO 11 
Methylene Chloride ~ 
m-Xylene & p-Xylene NO 0.87 
a-Xylene NO 0.87 
Styrene ND 0.85 
Tetrachloroethane NO 1A 
Toluene 0.71 J 0.75 
trans-1 ,3-0ichloropropene NO 0.91 
Trichloroethane NO 1.1 
Trichlorofluoromethane 1.2 1.1 
Vinyl chloride NO 0.51 

Surrogate %Recovery Qualifier Limits 
4=siolrioiiuoraiienzene~(surrJ ------· -----~~102 ·--6o~-14o· 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL 

"~,-- .. ---
NO 0 20 

1,1 ,2.2· Tetrachloroethane ND 0.20 

1, 1.2· Trichloro-1,2,2-trlfiuoroetha 0,074 J 020 
ne 
1,1 ,2-Trichloroethane NO 0.20 

Page 9 of 35 

MDL 

0.73 

0.31 

0.22 

0.42 

0.19 

0.24 

0.32 

0 39 

0.38 

0.18 

0.40 

0.12 

0.24 

0.23 

0.092 

0.19 

0.33 

0.24 

0.34 

0.34 

0.30 

0.34 

0.83 

OA5 

0.52 

0.26 

0.25 

0.27 

0.45 

0.22 

0.19 

0.13 

0,18 

MDL 

0.030 

0.061 

0.031 

0.054 

TestAmerica Job ID: 140-2295-1 

Unit D Prepared Analyzed on Fac 
"11112114~1817 1 

ug/m3 11112/141817 
ug/m3 11112/14 1817 
ug/m3 11/12114 18:17 
ug/m3 11/12/14 1817 
uglm3 11112114 18:17 
ug/m3 11112/14 18:17 
ug/m3 11112/14 18'17 
ug/m3 11112114 18.17 
ug/m3 1111211418.17 
uglm3 11/12114 18:17 
uglm3 11112114 18:17 
ug/m3 11112114 18:17 
ug/m3 11112/14 18:17 
ug/m3 11112114 18:17 
uglm3 11112/14 18:17 
ug/m3 11112/141817 
ug/m3 11112114 18:17 
uglm3 11112/1418.17 
ug/m3 11/12114 18:17 
uglm3 11112114 18:17 
ug/m3 11112/14 18:17 
ug/m3 11112/14 18:17 
uglm3 11112114 18:17 
uglm3 11112/14 18:17 
uglm3 11112114 18:17 
ug/m3 11112114 18:17 
ug/m3 1111211418:17 
ug/m3 11112114 18:17 
ug/m3 11112114 18:17 

ug/m3 11112114 18 17 
uglm3 1111211418.17 
ug/m3 11/1211418:17 

Prepared Analyzed DI/Fac 

'"t111i7i418~'i 1 

Unit D Prepared Analyzed Oil Fac 

11ii2t14-1a 59 
ppb vlv 1112114 18.59 
ppb vlv 11/12/14 18 59 

ppb v/v 11112/14 18 59 

TestAmenca Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155346 



Client Sample Results 
Client: Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill 

Method: T0-15- Volatile Organic Compounds in Ambient 
Analyte Result Qualifier 

1.1-0ichloroethene 

1 ,2.4-Trichlorobenzene 

1 ,2.4-Trimethylbenzene 

1,2-0ichloro-1,1,2,2-tetrafluoroethane 

1 ,2-0ichlorobenzene 

1 ,2-0ichloroethane 

1 ,2-0ichloropropane 

1 ,3,5-Trimethylbenzene 

1, 3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 .2-0ichloroethene 

cis-1 ,3-Dichloropropene 

Oichlorodifluoromethane 

Ethylbenzene 

1 ,2-0ibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-0ichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1 1,2,2-Tetrachloroethane 

1, 1,2· Trichloro-1,2,2-trifluoroetha 
ne 
1, 1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1 1-Dichloroelhene 

1 ,2,4-Trichlorobenzene 

1 ,2, 4-Tnmethylbenzene 

1 ,2-Dichloro-1, 1,2,2-tetrafluoroethane 

1.2-Dichlorobenzene 

1 2-Dichloroethane 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

0.16 J 
ND 
ND 

0.091 J 
ND 
ND 
ND 

0.54 

ND 
ND 

0.47 

ND 
ND 
ND 
1.5 

ND 
ND 
ND 
ND 

0.23 

ND 

0.043 J 

0.22 

ND 

Result Qualifier 

ND 
ND 

0.56 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL 

-·a:2o 
0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.4 

1.5 

1.1 

0.81 

079 

7.4 

0.98 

1.4 

1 2 

0.81 
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MDL Unit 

0.026 ppb v/v 

0 034 ppb v/v 

o 09B ppb v/v 

0.063 ppb v/v 

0.032 ppb v/v 

0.070 ppb v/v 

0.047 ppb v/v 

0.052 ppb v/v 

0.065 ppb v/v 

0.065 ppb v/v 

0.064 ppb v/v 

0.056 ppb v/v 

O.o78 ppb v/v 

0.032 ppb v/v 

O.D38 ppb vlv 

0.049 ppb v/v 

0.035 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0 .. 060 ppb v/v 

0.074 ppb v/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.044 ppb vlv 

0.078 ppb vlv 

0.13 ppbv/v 

0.12 ppb v/v 

0.061 ppb vtv 
0.058 ppb v/v 

0.040 ppb vlv 

0.12 ppb vlv 

0.0413 ppb vtv 
0.036 ppb v/v 

0.024 ppb v/v 

0.071 ppb v/v 

MDL Unit 

0.16 uglm3 

0.42 ug/m3 

0.24 ug/m3 

0.29 uglm3 

0.11 uglm3 

0.13 ug/m3 

0.73 ug/m3 

0.31 uglm3 

0.22 uglm3 

0.42 uglm3 

0.19 uglm3 

D 

D 

TestAmerica Job ID: 140..2295-1 

Prepared 

Prepared 

Analyzed Dll Fac 

-i1TI2114 18:59-

11112114 18:59 

11/12114 18:59 

11112114 18:59 

11/1211418:59 

11112114 18;59 

11112/141859 

11/12/14 18:59 

11/12114 18:59 

11/12114 18:59 

11112114 1 8;59 

11/12/1418:59 

11/12114 18:59 

11/12/14 18:59 

11112/14 18 59 

11112114 18:59 

11112/14 18:59 

11112114 18:59 

11112/14 18:59 

11/12/14 18:59 

11112114 18:59 

11/12/14 18:59 

11/12114 18:59 

11/12114 18:59 

11/12114 18:59 

11112114 18:59 

11/12114 18:59 

11/12114 18 59 

111121141859 

11112114 18:59 

11/12114 18:59 

11112114 18:59 

11112/14 18:59 

11112114 18:59 

11/12114 18:59 

Analyzed Oil Fac 
---·~--·--·- -· 
11/12114 18:59 

11112/14 18 59 

11112114 18"59 

11/12/14 18:59 

11/12114 18"59 

11/12/1411359 

11/12/14 113:59 

11/12114 18 59 

11112/14 18 59 

11/12114 18'59 

11112114 18 59 

TestAmerica Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155347 



Client Sample Results 
Client Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Method: TO-Hi- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL 

~---------N-5 ------

1, 3,5-Trimethylbenzene ND 0.98 

1 ,3-Drchlorobenzene ND 1.2 
1 ,4-0ichlorobenzene ND 1.2 

Benzene 0.50 J 0.64 

Benzyl chloride NO 21 
Bromomelhane NO 0.78 

Carbon tetrachloride 0.57 J 1.3 
Chlorobenzene NO 0.92 

Chloroethane NO 0 53 
Chloroform ND 0.98 

Chloromethane 1.1 1.0 
cis-1 ,2-Dichloroethene ND 0.79 

cis-1 ,3-0ichloropropene NO 0.91 

Dichlorodifluoromethane 2.3 0.99 

Ethyl benzene NO 0.87 

1 ,2-Dibromoethane (EOB) NO 1.5 

Hexachlorobutadiene ND 11 

Methylene Chloride 5.1 1.7 

m-Xylene & p-Xylene NO 0.87 

o-Xylene ND 0.87 

Styrene ND 0.85 

Telrachloroethene ND 1.4 

Toluene 0.87 0.75 

trans-1 ,3-Dichloropropene ND 0.91 

Trich!oroethene 0.23 J 1.1 

Trichlorofluoromethane 1.2 1.1 

Vinyl chloride ND 0.51 

Surrogate %Recovery Qualifier Limits 
4:aromofluorobenzene-{SurrJ ------- -~-----·-- ------··-

101 60- 140 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL 
-·~- --·--- ~··----·-----~- ·---~~-~ 

1, 1,1-Trichloroelhane ND 0.20 

1,1,2.2-Tetrachloroethane NO 0.20 

1,1,2-Trichloro-1,2,2-trifluoroetha 0.073 J 0.20 

ne 
1, 1.2·Trichloroethane ND 0.20 

1, 1-0ichloroethane NO 0.20 

1, 1-Dichloroethene ND 0.20 

1 ,2,4-Tnchlorobenzene ND 1.0 

1,2,4-Tnmelhylbenzene ND 0.20 

1 ,2-Dichloro-1,1,2,2-tetrafluoroethane NO 0.20 
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MDL 

0.32 

0.39 

0.38 

0.18 

0.40 

0.12 

0.24 

0.23 

0.092 

0.19 

0.33 

0.24 

0.34 

0.34 

0.30 

0.34 

0.83 

0.45 

0.52 

0.26 

0.25 

0.27 

0.45 

0.22 

0.19 

013 

0.18 

MDL 

0.030 

0.061 

0.031 

0 054 

0.026 

0.034 

0.098 

0.063 

0.032 

Unit D 
-··---··-·~~~ 

uglm3 

uglm3 

uglm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

uglm3 

ug/m3 

ug/m3 

ug/m3 

uglm3 

uglm3 

ug/m3 

uglm3 

uglm3 

ug/m3 

uglm3 

uglm3 

uglm3 

uglm3 

uglm3 

ug/m3 

ug/m3 

ug/m3 

Unit 

ppb v/v 

ppb vtv 

ppb vlv 

ppb vlv 

ppb vlv 

ppb vlv 

ppb v/v 

ppb vlv 

TestAmerica Job 10: 140-2295-1 

Prepared 

Prepared 

Analyzed 

-fi/12714-1859-

1111211418:59 

11112114 18:59 

11/12/14 18:59 

11112/14 18"59 

1111211418:59 

11/1211418:59 

11112/14 18:59 

11112/141859 

11112/141859 

11112114 18:59 

11/12/14 18:59 

11112/14 18:59 

11112114 18:59 

11112/14 18:59 

1111211418:59 

11/12/14 18:59 

11112/14 18:59 

11112114 18:59 

11112114 18 59 

11/12114 18:59 

11112/14 18:59 

111121141859 

11112/14 18:59 

11112/14 18:59 

11/12/14 18:59 

11112114 18:59 

11112114 18 59 

Analyzed 
------------~ 

11112114 18;59 

11/12114 19•46 

11112/14 19:46 

11112114 1946 

11112114 19.46 

11/12114 19:46 

111121141946 

11112114 19:46 

11112114 19:46 

DIIFac 

1 

Dil Fac 

TestAmertca Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155348 



Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Method: T0-15- Volatile Organic Compounds in Ambient 
Analyte Result Qualifier 
~ioichtoroilenz~~-----~---· -- ··-·-No 
1 2-Dichloroelhane ND 
1 ,2-Dichloropropane 

1,3,5-Trimelhylbenzene 

1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomelhane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

CIS-1,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1,2-Dibromoelhane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrachloroethane 

Toluene 

trans-1, 3-Dichloropropene 

Trichloroethane 

Trichlorofluoromethane 

Vinyl chloride 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloro-1,2,2-trifluoroetha 
ne 
1,1 ,2· Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroelhene 

1.2. 4-Trichlorobenzene 

1 ,2.4-Trimethylbenzene 

1,2-Dichloro-1, 1,2,2-tetrafluoroethane 

1 ,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3 5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 .4-Dichlorobenzene 

Benzene 

NO 
ND 

ND 

ND 

0.14 J 
ND 

ND 

0.073 J 
ND 

ND 

ND 

0.64 

ND 

ND 

0.41 

ND 

ND 

ND 

~ 

ND 

ND 

ND 

ND 

0.21 

ND 

ND 

0.20 

ND 

Result Qualifier 

ND 

0.56 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.46 J 

RL 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

MDL Unit 

0.047 ppb vlv 

0.052 ppb v/v 

0.065 ppb vlv 

0.065 ppb vlv 

0.064 ppb vlv 

0.056 ppb v/v 

0.078 ppb vlv 

0.032 ppb v/v 

o .038 ppb v/v 

0.049 ppb v/v 

0.035 ppb v/v 

o .038 ppb vtv 

0.16 ppbv/v 

0.060 ppb v/v 

0.074 ppb vlv 

0.068 ppb v/v 

0.068 ppb v/v 

0.044 ppb vlv 

0.078 ppb vlv 

0.13 ppb v/v 

0.12 ppb vlv 

0.061 ppb vlv 

0.058 ppb vlv 

0.040 ppb vlv 

0.12 ppb v/v 

0.048 ppb v/v 

0.036 ppb v/v 

0.024 ppb v/v 

0.071 ppb v/v 

RL MDL Unit 

1.1 0.16 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

0.96 

1.4 

1.2 

0.81 

0.92 

0.96 

1 2 

1.2 

0.64 
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0.42 ug/m3 

0.24 uglm3 

0.29 ug/m3 

0.11 ug/m3 

0.13 ug/m3 

o 73 ug/m3 

0.31 ug/m3 

0.22 ug/m3 

0.42 ug/m3 

0.19 ug/m3 

0.24 ug/m3 

0.32 ug/m3 

0.39 ug/m3 

0.36 ug/m3 

0.18 ug/m3 

TestAmerica Job JD. 140-2295-1 

Prepared 

Prepared 

Analyzed 
-----~-·--
11/12114 19'46 

11/12/14 19:46 

11112114 19:46 

11/12/1419:46 

11/12/14 19:46 

11/12/14 19:46 

11/1211419:46 

11112114 19'46 

11/12/14 19:46 

11/12114 19:46 

11/12114 19:46 

11112/14 19:46 

11/12/14 19:46 

11112/14 19:46 

11/12114 19:46 

11/12114 19:46 

11/12/1419'46 

11112114 19:46 

11/12/14 19:46 

11/12/1419:46 

11/12114 19:46 

11/12114 19:46 

11/12/1419.46 

11/12114 19:46 

11112114 19:46 

11/12/14 19'46 

11112/14 19:46 

11/12114 19•46 

11/12114 19:46 

11/12/141946 

DiiFac 

1 

Analyzed Dil Fac 
MT1/1271419":' 46. 

11/12114 19:46 

11/121141946 

11/121141946 

11112114 19•46 

11112114 19.46 

11/12114 19:46 

11112/141946 

11/12114 19:46 

111121141946 

11/12/14 19:46 

11112114 19•46 

11112/14 19.46 

11/121141946 

11112/14 19'.46 

11/12/14 19:46 

TestAmenca Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155349 



Client Tetra Tech EM Inc. 
ProJect/Site: West Lake Landfill 

Method: T0-15- Volatile 
Analyte 
8eniYi c'hiOriC!El--·----- ~ 
Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1, 3-Dichloropropene 

Dichlorodifluoromethane 

Elhylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadlene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-0ichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Surrogate 
4·Bromciiiiii:iroheiizene(su7r} .• ·--

Client Sample Results 

Compounds in Ambient Air (Continued) 
Result Qualifier RL MDL 

~~-- -~~~--- -~~---·--ND 0.40 

ND 0.78 0.12 

0.46 J 1.3 0.24 

ND 0.92 0.23 

ND 0.53 0.092 

NO 0.98 0.19 

1.3 1.0 0.33 

ND 0]9 0.24 

ND 0.91 0.34 

2.0 0.99 0.34 

ND 0.87 0.30 

ND 1.5 0.34 

ND 0.83 

0.45 

ND 0.87 0.52 

NO 0.87 0.26 

NO 0.85 0.25 

ND 1.4 0.27 

0.80 0.75 0.45 

ND 0.91 0.22 

ND 1.1 0.19 

1.1 1.1 0.13 

ND 0 51 0.18 

%Recovery Qualifier Limits 
.... -·,~--~ ------103 60-140 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL MDL _,_, _______ 

0.20 
1.1.2.2-Tetrachloroethane ND 0.20 0.061 

1,1 ,2-Trichloro-1 ,2,2-trilluoroetha 0.087 J 0.20 0.031 
ne 
1,1 ,2-Trichloroethane ND 0.20 0.054 
1,1-Dichloroethane ND 0.20 0.026 
1,1-Dichloroethene ND 0.20 0.034 
! ,2,4-Tnchlorobenzene ND 1.0 0.098 
1,2. 4-Trimethylbenzene ND 0.20 0 063 
1, 2-Dichloro-1, 1,2,2-tetrafluoroethane NO 0.20 0.032 
1 ,2-0ichlorobenzene ND 0.20 0.070 
1 ,2·Dichloroethane ND 0 20 0.047 
1,2-Dichloropropane ND 0.20 0.052 
1 3,5-Tnmethylbenzene ND 0.20 0.065 
1,3-Dichlorobenzene ND 0.20 
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TestAmerica Job ID: 140-2295-1 

Unit D Prepared Analyzed DIIFac 

1 
ug/m3 11/12/14 19:46 

uglm3 11/12/1419 46 

ug/m3 11112114 19:46 

ug/m3 11/12/14 19:46 

ug/m3 11112/14 19:46 

uglm3 11/12114 19:46 

ug/m3 11/12114 19:46 

uglm3 11/12/1419:46 

uglm3 11/12114 19:46 

uglm3 11/12114 19:46 

ug/m3 11/12/14 19:46 

ug/m3 11112/14 19:46 

ug/m3 11/12114 19:46 

ug/m3 11112/14 19:46 

uglm3 11112114 19:46 

ug/m3 11/12/14 19:46 

uglm3 11/12114 19:46 

ug/m3 11/12/14 19:46 

ug/m3 11/12/14 19;46 

uglm3 11112/14 19:46 

ug/m3 11112/14 19:46 

ug/m3 11/12/14 19:46 

Prepared Analyzed Dil Fac 

"1111211419:46 

Unit D Prepared Analyzed Oil Fac 
·---~---"'m"""'"'"' - ~""~"' 

11112/14 22 37 

ppb v/v 11112114 22:37 

ppb vlv 11/12114 22 37 

ppb vlv 11/12114 22:37 

ppb v/v 11/12114 22.37 

ppb vlv 11112/14 22:37 

ppb v/IJ 11112114 22 37 

ppb vlv 11/12/14 22 37 

ppb v/v 11112/14 22.37 

ppb vlv 11/12114 22.37 

ppb vlv 11112/14 22 37 

ppb vlv 11112114 22 37 

ppb vlv 11112114 22•37 

ppb Vlv 11/12/14 2237 

TestAmenca Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155350 



Client: Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill 

Client Sample Results 

Method: T0-15 ·Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier Rl MOl Unit 
1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chioroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethane 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 
:::r;;;:h!~,:;:;;jt;~----···------------

1,1 ,2,2-Tetrachloroethane 

1.1 ,2-Trichloro-1,2,2-trifluoroetha 
ne 
1, 1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1 ,2,4-Trichlorobenzene 

1,2,4-Trlmethylbenzene 

1.2-Dichloro-1, 1 ,2,2-letrafluoroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroelhane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

1, 3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chlonde 

Bromomelhane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

0.14 J 

ND 
NO 

0.083 J 
ND 
ND 
ND 

0.54 

ND 
ND 

0.49 

ND 
ND 
ND 

~ ..111-
ND 
ND 
NO 
ND 

0.22 

ND 
ND 

0.23 

ND 

Result Qualifier 

ND 
ND 

0.66 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

NO 

0.44 J 
ND 
ND 

0.52 J 
ND 
ND 

0.20 0.064 ppb vlv 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

Rl 

1.1 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

12 

0.81 

0.92 

0.98 

1.2 

1.2 

064 

2.1 

0.78 

1 3 

0.92 

0,53 
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0.056 ppb vlv 

0.078 ppb vlv 

0.032 ppb v/v 

0.038 ppb v/v 

0.049 ppb vtv 

0.035 ppb vlv 

0.038 ppb vlv 

0.16 ppb vtv 

0.060 ppb vlv 

0.074 ppb vlv 

0.068 ppb vlv 

0.068 ppb v/v 

0.044 ppb vlv 

0.078 ppb vlv 

0.13 ppb v/v 

0.12 ppb v/v 

0.061 ppb vlv 

0.058 ppb v/v 

0.040 ppb vlv 

0.12 ppbvlv 

0.048 ppb vlv 

0.038 ppb vlv 

0.024 ppb v/v 

0.071 ppb vlv 

MOl Unit 

0.16 

0.42 ug/m3 

0~24 ug/m3 

0.29 uglm3 

0.11 uglm3 

0.13 ug/m3 

0.73 ug/m3 

0.31 uglm3 

0.22 ug/m3 

0.42 uglm3 

0.19 ug/m3 

0.24 uglm3 

0.32 ug/m3 

0.39 ug/m3 

0.38 uglm3 

0.18 uglm3 

0.40 ug/m3 

0.12 ug/m3 

o 24 uglm3 

0.23 uglm3 

0.092 ug/m3 

D 

Tes!America Job ID· 140-2295-1 

Prepared 

Prepared 

Analyzed Oil Fac 

rm :iFt4 22-:37 
11/12/14 22.37 

11112/14 22.37 

11/12114 22:37 

11/12/14 22:37 

11/12/14 22 37 

11112/14 22:37 

11/12114 22:37 

11/12/14 22:37 

11112/14 22.37 

11112114 22:37 

11/12/14 22:37 

11/12/14 22:37 

11112/14 22:37 

11/12/14 22:37 

11112114 22:37 

11112114 22:37 

11/12/14 22:37 

11112/14 22:37 

11112114 22:37 

11112/14 22.37 

11/12114 22:37 

11112/14 22:37 

11/12/14 22:37 

11/12114 22.37 

DiiFac 

1 

11112/14 22.37 1 

11/12114 22·37 

11112114 22 37 

11/12114 22:37 

11/12114 22:37 

111121142237 

11/12/14 22:37 

11112114 22:37 

11112114 22.37 

11112114 22.37 

11112114 22.37 

11112114 22 37 

11112114 22:37 

11112114 22'37 

11112114 22 37 

11112114 22:37 

11112114 22 37 

11112114 22:37 

11/12114 22 37 

11112114 22 37 

Tes!America Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155351 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Method: T0-15- Volatile 
Analyte 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoelhane (EOB) 

Hexachlorobuladiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1, 3-0ichloropropene 

Trichloroelhene 

Trichlorofiuoromethane 

Vinyl chloride 

Surrogate 

4-=aromoiiuorobenzene (SuirJ ____ 

Client Sample Results 

in Ambient Air 
Result Qualifier RL MDL 
~~ilio 

0.98 o:1s 

1.1 1.0 0.33 

ND 0 .. 79 0.24 

ND 0.91 0.34 

2.4 0.99 0.34 

NO 0.87 0.30 

ND 1.5 0.34 

ND 11 0.83 

~ 0.45 

NO 0.52 

NO 0.87 0.26 

ND 0 85 0.25 

NO 1.4 0.27 

0.84 0.75 0.45 

NO 0.91 0.22 

NO 1.1 0.19 

1.3 1.1 0.13 

NO 0.51 0.18 

%Recovery Qualifier Limits ----- ·-----~ -~.,-.,-

103 60-140 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL MDL 

--~·--- ~-·--.---- ---1 ND 0.030 
1, 1.2,2-Tetrachloroethane ND 0.20 0.061 

1,1 ,2-Trichloro-1 ,2,2-trifluoroetha 0.068 J 0.20 0.031 
ne 
1, 1,2-Trichloroethane NO 0 20 0.054 
1.1-Dichloroethane NO 0.20 0.026 
1, 1-0ichloroelhene NO 0,20 0.034 
1,2 4-Trichlorobenzene ND 1.0 0.098 
1 ,2.4-Tnmethylbenzene ND 0 20 0.063 
1 ,2-0ichloro-1,1,2,2-letrafluoroethane ND 0.20 0.032 
1 ,2-Dichlorobenzene ND 0.20 0.070 
1 ,2-0ichloroethane ND 0.20 0.047 
1,2-Dichloropropane ND 0.20 0,052 
1 ,3,5-Trimethylbenzene ND 0.20 0.065 
1. 3-Dichlorobenzene NO 0.20 0 065 
1 4-Dichlorobenzene ND 0.20 0 064 

Benzene 0.12 J 0.20 0 056 
Benzyl chloride ND 040 0.078 
Bromomelhane NO 0.20 0 032 

Carbon tetrachloride 0.071 J 0.20 0.038 
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TestAmerlca Job 10: 140.2295~1 

Unit D Prepared Analyzed Oil Fac 
ug/m3 ~1 ·:u127i4-22:37 ~ 1 
ug/m3 11112114 22:37 1 
uglm3 11/12/14 22:37 
uglm3 11112114 22•37 

ug/m3 11/12114 22•37 

ug/m3 11/12114 22•37 

ug/m3 11112114 22:37 

uglm3 11/12114 22:37 

uglm3 11/12/14 22:37 

ug/m3 11112114 22:37 

uglm3 11112/14 22.37 
uglm3 11/12114 22:37 
uglm3 11/12114 22:37 

ug/m3 11/12/14 22:37 

uglm3 11/12/14 22:37 

ug/m3 11112114 22:37 

uglm3 11112114 22:37 

ug/m3 11112/14 22:37 

Prepared Analyzed Dil Fac 
---·MM-~- ~ .. ---1 11112114 22;37 

Unit D Prepared Analyzed DiiFac -·---~~ ~--~- ~-~ 

ppb v/v 1 

ppb v/v 11/12/14 23:23 

ppb v/v 11112/14 2323 

ppb vlv 11/12/14 23•23 

ppb vlv 11/12/14 23 23 

ppb vtv 11112/14 23:23 

ppb vtv 11/12114 23 23 

ppb v/v 11/12/14 23:23 

ppb v/v 11/12114 23:23 

ppb v/v 11/12/14 23 23 

ppb vlv 11112114 23:23 

ppb v/v 11/12/14 23"23 

ppb vlv 11112114 23.23 

ppb vlv 11/12114 23:23 

ppb vtv 11112114 23"23 

ppb v!v 11112114 23'23 

ppb vlv 11112/14 23:23 

ppb v/v 11112/14 23 23 

ppb vlv 11/12/14 23:23 

TestAmerica Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155352 



Client Sample Results 
Client Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RL 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

Dichlorodlfluoromethane 

Ethyl benzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobulad!ene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

1,1 ,2.2-Tetrachloroethane 

1,1,2-Trichloro-1,2,2-trifluoroetha 
ne 
1,1 ,2-Trichloroethane 

1, 1-0ichloroethane 

1,1-0ichloroethene 

1 ,2.4-Trichlorobenzene 

1,2.4· Tnmethylbenzene 

1 ,2-0ichloro-1, 1 ,2,2-tetrafluoroethane 

1 ,2-0ichlorobenzene 

1 ,2-0Jchloroethane 

1,2-Dichloropropane 

1,3,5-Trimelhylbenzene 

1,3-Dichlorobenzene 

1 ,4-0ichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-0ichloroethene 

cis-1 ,3-Dachloropropene 

Oichlorodifluoromethane 

NO 

NO 

0.54 

NO 

ND 
0.42 

ND 
ND 
ND 

0.50 

NO 

NO 
NO 

NO 

0.23 

NO 

NO 

0.19 J 
NO 

Result Qualifier 
------;:-:;:: 

ND 
0.52 J 

ND 
ND 
ND 
ND 
ND 
ND 
NO 

NO 

NO 

NO 

NO 

NO 

0.38 J 

NO 

ND 
0.45 J 

ND 
NO 

ND 
1.1 

ND 
NO 

2.1 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

0.98 

1.0 

0.79 

0.91 

0.99 
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MDL Unit 

0.049 

0.035 ppb vlv 

0.038 ppb v/v 

0.16 ppb vlv 

0.060 ppb v/v 

0.074 ppb vlv 

0.068 ppb v/v 

0.068 ppb vtv 

0.044 ppb vlv 

0.078 ppb v/v 

0.13 ppbvlv 

0.12 ppb v/v 

0.061 ppb vlv 

o. 058 ppb v/v 

0.040 ppb vlv 

0.12 ppbv/v 

0.048 ppb v/v 

0.036 ppb v/v 

0.024 ppb v/v 

0.071 ppb vlv 

MDL Unit 

0.42 ug/m3 

0.24 ug/m3 

0.29 ug/m3 

0.11 ug/m3 

0.13 ug/m3 

0.73 ug/m3 

0.31 ug/m3 

0.22 ug/m3 

0.42 ug/m3 

0.19 ug/m3 

0.24 uglm3 

0.32 uglm3 

0.39 ug/m3 

0.38 ug/m3 

0.18 uglm3 

0.40 ug/m3 

0.12 ug/m3 

0.24 uglm3 

0.23 ug/m3 

0.092 ug/m3 

0.19 ug/m3 

0.33 uglm3 

0.24 uglm3 

0.34 uglm3 

D 

TestAmerica Job ID: 140-2295-1 

Prepared 

Prepared 

Analyzed 011 Fac 
117i21142'3:23~ 

11112/14 23:23 

11/12114 23.23 

11/12114 23.23 

11112/14 23:23 

11112114 23.23 

11112/14 23:23 

11112114 23'23 

11/12114 23:23 

11112/14 23 23 

11112114 23 23 

11/12114 23:23 

11/12114 23:23 

11/12114 23:23 

11/12114 23'23 

11/12114 23.23 

11112/14 23:23 

11/12114 23:23 

11/12/14 23:23 

11/12114 23:23 

Analyzed 
-~-~--~" 

11/12114 23.23 

11/12/14 23:23 

11/12/14 23.23 

11/12114 23:23 

11/12114 23:23 

11112/14 23:23 

11/12114 23:23 

11/12/14 23:23 

11/12114 23 23 

11112114 23.23 

11/12114 23:23 

11/12114 23:23 

11112/14 23 23 

11/12114 23.23 

11112114 23:23 

11112/14 23.23 

11/12114 23:23 

11/12114 23:23 

11/12114 23:23 

11112114 23.23 

11/12114 23:23 

11/12/14 23:23 

11112114 23:23 

11112/14 23 23 

11/12114 23:23 

11/12114 23.23 

Oil Fac 

1 

TestAmerica Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155353 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample Results 

Method: T0-1!'i- Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier Rl MDL 

----- o1o ND 

1 ,2-Dibromoethane (EDB) ND 1 5 0.34 

Hexachlorobutadiene ND 11 0.83 

Methylene Chloride 1.7 1 7 0.45 

m-Xylene & p-Xylene ND 0.87 0.52 

a-Xylene ND 0.87 0.26 

Styrene ND 0.85 0.25 

Telrachloroethene ND 1.4 0.27 

Toluene 0.85 0.75 0.45 

trans-1 ,3-Dichloropropene ND 0.91 0.22 

Trichloroethene ND 1.1 0.19 

Trichlorofluoromethane 1.1 J 1.1 0.13 

Vinyl chloride ND 0.51 0.18 

Surrogate %Recovery Qualifier Limits 

4-Bromonuorobenzene (Surr) 103 60~ 140 

Method: TO-Hi- Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL MDL 

·------ ··~-·----

NO 0.20 0.030 

1,1 ,2,2-Tetrachloroethane NO 0.20 0.061 

1, 1,2-Trichloro-1,2,2-trifluoroetha 0,076 J 0.20 0.031 

ne 
1, 1,2-Trichloroethane NO 0.20 0.054 

1 , 1-0ichloroethane NO 0.20 0.026 

1, 1-0ichloroethene NO 0.20 0.034 

1 ,2,4-Trich!orobenzene ND 1.0 0.096 

1,2,4-Trimethylbenzene 0.10 J 0.20 0.063 

1,2-0ichloro-1.1 ,2,2-tetrafluoroethane NO 0,20 0.032 

1,2-0ichlorobenzene NO 0.20 0.070 

1. 2-0ichloroethane NO 0.20 0.047 

1,2-Dichloropropane NO 0,20 0.052 

1,3,5-Trimethylbenzene ND 0.20 0.065 

1,3-Dichlorobenzene ND 0.20 0.065 

1 ,4-0ichlorobenzene 0,15 J 0.20 0.064 

Benzene 0.16 J 0.20 0.056 

Benzyl chloride ND 0.40 O.Q78 

Bromomelhane ND 0.20 0.032 

Carbon tetrachloride 0.074 J 0.20 0.038 

Chlorobenzene NO 0.20 0 049 

Chloroethane ND 0.20 0 035 

Chloroform ND 0.20 0.038 

Chloromethane 0,57 0.50 0,16 

c1s~ 1 ,2-0ichloroethene ND 0.20 0 060 
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TestAmerica Job ID: 140-2295-1 

Unit D Prepared Analyzed DIIFac 
"-~~- '-~·- --~--•m~" 

11112/14 23"23 

uglm3 11112114 23:23 

ug/m3 11112114 23:23 

ug/m3 11/12/14 23:23 

uglm3 11112/14 23:23 

uglm3 11/12/14 23:23 

ug/m3 11112114 23:23 

uglm3 11112114 23.23 

ug/m3 11/12114 23.23 

ug/m3 11112114 23.23 

ug/m3 11112114 23'23 

uglm3 11/12/14 23:23 

ug/m3 11112/14 23:23 

Prepared Analyzed Dil Fac 

-11112114 23"23 

Unit D Prepared Analyzed DiiFac 
-··~·--··-~--~-

11113114 00:53 

ppb v/v 11/13114 00:53 

ppb v/v 11/13114 00:53 

ppb v/v 11/13114 00 53 

ppb vlv 11113/14 00:53 

ppb vlv 11113114 00,53 

ppb vlv 11113114 00:53 

ppb vlv 11113114 00.53 

ppb vlv 11113114 00;53 

ppb vlv 11/13114 00:53 

ppb vlv 11/13114 00'53 

ppb vlv 11113114 00;53 

ppb vlv 11/13114 00:53 

ppb v/v 11113/14 00"53 

ppb vlv 11113/14 00 .. 53 

ppb vlv 11113/14 00:53 

ppb vlv 11113114 00 53 

ppb vlv 11113/14 oo·s3 
ppb v/v 11113114 00.53 

ppb v/v 11113/14 00•53 

ppb v/v 11113/14 00 53 

ppb v/v 11113114 00 53 

ppb v/v 11113114 00.53 

ppb v!v 11113114 00 53 

TestAmerica Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155354 



Client Sample Results 
Client: Tetra Tech EM Inc 
Project/Site: West Lake Landfill 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier Rl 

Oichlorodifluoromethane 

Ethyl benzene 

1 ,2-0ibromoethane (EOB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-0ichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

1,1 ,2,2-Tetrachloroelhane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroetha 

ne 
1, 1 ,2-Trichloroethane 

1, 1-0ichloroethane 

1, 1-0ichloroethene 

1 ,2.4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-0ichloro-1, 1 ,2,2-letrafluoroethane 

1 ,2-Dichlorobenzene 

1 ,2-0lchloroethane 

1 ,2-0ichloropropane 

1 ,3, 5· Trimelhylbenzene 

1 ,3-0ichlorobenzene 

1 ,4-0ichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-0ichloroethene 

cis-1 ,3-0ichloropropene 

Dichlorodifluoromethane 

Ethyl benzene 

1,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

NO 

0.43 

0.14 J 
NO 

NO 

0.90 

0.40 

0.15 J 

0.092 J 

0.049 J 

0.98 

NO 

NO 

0.20 

NO 

Result Qualifier 

NO 

NO 

0.59 J 

ND 
ND 
ND 
ND 

0.50 J 
ND 
ND 
ND 
ND 
ND 
ND 

0.89 J 

0.51 J 
ND 
ND 

0.46 J 

ND 
ND 
ND 
1.2 

ND 
ND 
2.1 

0,60 J 

ND 
ND 
3.1 "l"r 

1.7 

0.20 

0.20 

0.20 

1.0 

0.50 

0,20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

Rl 

1A 

1.5 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

0 98 

1.0 

0.79 

0.91 

0.99 

0.87 

1.5 

11 

1.7 

087 
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MDI. Unit 
0.074 -···--------... 

0.068 ppb vlv 

0.066 ppb v/v 

0.044 ppb v/v 

0.078 ppb vlv 

0.13 ppb v/v 

0.12 ppb v/v 

0.061 ppb vlv 

0.056 ppb vlv 

0.040 ppb v/v 

0.12 ppb vlv 

0.048 ppb vlv 

0.036 ppb vlv 

0.024 ppb vlv 

0.071 ppb vlv 

MDL Unit 

0.42 ug/m3 

0.24 ug/m3 

0.29 uglm3 

0.11 ug/m3 

0.13 uglm3 

0.73 ug/m3 

0.31 uglm3 

0.22 ug/m3 

0.42 ug/m3 

0.19 uglm3 

0,24 uglm3 

0.32 uglm3 

0.39 uglm3 

0.38 uglm3 

o 18 ug/m3 

0.40 uglm3 

0.12 ug/m3 

0.24 uglm3 

0.23 ug/m3 

0.092 uglm3 

0.19 uglm3 

0,33 ug/m3 

0.24 ug/m3 

0.34 uglm3 

0.34 uglm3 

0.30 ug/m3 

0 34 uglm3 

0.83 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

D 

D 

TestAmerica Job 10: 140-2295-1 

Prepared 

Prepared 

Analyzed Dll Fac 

'T1i13114 oo:53 

11/13/14 00.53 

11/13/14 00:53 

11113114 00:53 

11/13114 00:53 

11/13/14 00:53 

11113114 00:53 

11/13/14 00:53 

11/13/14 00:53 

11113/14 00:53 

11/13/14 00 53 

11/13114 00:53 

11113114 00•53 

11/13114 00:53 

11/13114 00:53 

Analyzed 

11113114 00:53 

11/13114 00 53 

11/13/14 00:53 

11/13/14 00:53 

11113114 00:53 

11/13/14 00:53 

11/13114 00:53 

11/13114 00:53 

11113114 00:53 

11/13114 00:53 

11113/14 00:53 

11113/14 00;53 

11113/14 00:53 

11/13/14 00:53 

11113114 00:53 

11/13/14 00:53 

11/13114 00 53 

11/13114 00:53 

11113114 00:53 

11113114 00:53 

11/13114 00:53 

11113114 00:53 

11/13114 00:53 

11/13114 00:53 

11113/14 00;53 

11113114 00 53 

11113114 00 53 

11/13/14 00 53 

11113114 00:53 

11113114 00:53 

11/13114 00:53 

Oil Fac 

1 

1 

TestAmerica Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155355 



Client: Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill 

Date Collected: 11/06/14 14:13 
Date Received: 11/11/14 08:40 

Container: Summa Canister 6L 

106 

Method: T0-15- Volatile Compounds in Ambient Air 
Analyte Result Qualifier RL ----·--------- ------- ----- --·---- ·--·-.::-:c= o-Xylene 0.64 J 
Styrene 0.39 J 
Tetrachloroethane 0.33 J 
Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethane 

Trichlorofluoromethane 

Vinyl chloride 

Surrogate 

3.7 

ND 
ND 
1.1 
ND 

%Recovety Qualifier 

102 

Client Sample ID: WAA-00-SU-TB-20141106 
Date Collected: 11/06/1414:13 
Date Received: 11/11/14 08:40 

0.85 

1.4 

0.75 

0.91 

1 1 

1.1 

0.51 

Limits 
------

60- 140 

MDL Unit 

0.26 uglm3 

0.25 uglm3 

0.27 ug/m3 

0.45 uglm3 

0.22 ug/m3 

0.19 uglm3 

0.13 ug/m3 

0.18 ug/m3 

Sa!:fiple_£~":1t~ner: ~.I!.'!I_I!I~C-~l~ter 6-~---·--- --· ---·-------·-·------------ ___ _ 

Method: T0-15- Volatile Organic Compounds in Ambient Air 
Analyte 

1,1 ,2,2-Tetrachloroelhane 

1,1 ,2-Trichloro-1 ,2,2-trilluoroethane 

1,1 ,2-Trichloroelhane 

1, 1-Dichloroethane 

1, 1-Dichloroelhene 

1,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-telralluoroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1, 3, 5-Trimelhylbenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodilluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

Result Qualifier 

ND 
NO 

ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.28 'd-8-

RL MDL Unit 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0 20 

0.20 

0 20 
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0.030 

0.061 ppb v/v 

0.031 ppb vlv 
0.054 ppb v/v 
0.026 ppb viii 

0.034 ppb vlv 

0.098 ppb vtv 
0.063 ppb vlv 

0.032 ppb vlv 

0.070 ppb v/v 

0.047 ppb v/v 

0.052 ppb vlv 

0.065 ppb v/v 

0.065 ppb VIII 

0.064 ppb vlv 

0.056 ppb VIII 

0.078 ppb v!v 

0.032 ppb vlv 
0.038 ppb vlv 

0.049 ppb v/v 
0.035 ppb v/v 
0.038 ppb vlv 

0.16 ppb vlv 

0.060 ppb v/v 

0.074 ppb v/v 
0.068 ppb vlv 
0.066 ppb v/v 

0.044 ppb VIII 

0.078 ppb VIII 

0.13 ppb viii 

D 

D 

TestAmerica Job ID: 140-2295-1 

Lab 

Prepared 

Prepared 

Prepared 

140~2295-6 

Matrix: 

Analyzed 

i-1113714oii:-5-3-
oo.s3 

11113114 00:53 

11113/14 00.53 

11113/14 00.53 

1113/14 00:53 

00:53 

00:53 

Analyzed 

111137i-:roo:S3 

DIIFac 

1 

Dll Fac 

1 

ID: 140~2295~7 
Matrix: Air 

Analyzed Oil Fac 
117i2114 17 33-

11/12/1417:33 

11/12114 17:33 

11112114 17:33 

11112/14 17:33 

11112114 17:33 

11112/14 17:33 

11/12114 17:33 

11112/14 17:33 

11112/14 17:33 

11/1211417:33 

11112114 17:33 

11/12114 17:33 

11/12114 17:33 

11/12114 17:33 

11/12114 17"33 

11/12/14 17:33 

11112/14 17:33 

11/12/14 17:33 

11/12114 17:33 

11112114 17:33 

11112114 17•33 

11112/14 17"33 

11/12114 17.33 

11112114 17 33 

11112114 17:33 

11112114 17 33 

11112114 17 33 

11112114 17"33 

11112114 17.33 

TestAmerica Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155356 



Client: Tetra Tech EM Inc. 
Project/Site· West Lake Landfill 

Method: T0-15- Volatile 
Analyte 
m:xyrene & p-xvrine ___ ·-~ ·-------~-

o-Xylene 

Styrene 

Tetrachloroethane 

Toluene 

trans-1,3-Dichloropropene 

Trichloroethane 

Trichlorofluoromethane 

Vinyl chloride 

1, 1,2,2-Tetrachloroethane 

1,1,2-Trichloro-1,2,2-!rifluoroethane 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroethane 

1 .2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

1, 3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB} 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrachloroethene 

Toluene 

trans-1,3-Dichloropropene 

Trichloroelhene 

Trichlorofluoromethane 

Client Sample Results 

~Jom,>oLmvls in Ambient Air 
Result Qualifier 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

Result Qualifier 
----N-0 ~--

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

0.98 ~"' 
NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

RL 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

0.98 

1.0 

0.79 

0.91 

099 

0 87 

1.5 

11 

0.87 

0.87 

0 85 

1.4 

0.75 

0.91 

11 

1.1 

MDL Unit 
0.12 ·--:·---c··--··•···· 

0.061 ppb v/v 

0.058 ppb v/v 

0.040 ppb vlv 

0.12 ppbv/v 

0.048 ppb v/v 

O.D36 ppb vfv 

0. 024 ppb v/v 

0.071 ppb v/v 

MDL Unit 
------ -·-,:-::;c--·--·--

0.16 

0.42 ug/m3 

0.24 ug/m3 

0.29 uglm3 

0.11 ug/m3 

0.13 ug/m3 

0.73 uglm3 

0.31 uglm3 

0.22 uglm3 

0.42 uglm3 

0.19 uglm3 

0.24 ug/m3 

0.32 ug/m3 

0.39 uglm3 

0.38 ug/m3 

0.18 uglm3 

0.40 uglm3 

0.12 uglm3 

0.24 uglm3 

0.23 uglm3 

0.092 ug/m3 

0.19 uglm3 

0.33 uglm3 

0.24 uglm3 

0.34 ug/m3 

0.34 uglm3 

0.30 uglm3 

0.34 ug/m3 

0.83 uglm3 

0.45 ug/m3 

0.52 ug/m3 

0.26 uglm3 

0.25 ug/m3 

0.27 ug/m3 

0.45 ug/m3 

0 .. 22 ug/m3 

0.19 ug/m3 

0 13 

Page 20 of 35 

D 

D 

TestAmerica Job ID, 140-2295-1 

Prepared 

Prepared 

Analyzed Oil Fac 
'"1' i712114-17:33-
11/12114 17:33 

11/12/14 17;33 

11/12114 17:33 

11/12114 17:33 

11/12/1417:33 

11/1211417:33 

11/12/14 17:33 

11/12114 17:33 

11/12/14 17:33 

11/12114 17:33 

11/12/14 17.33 

11/1211417 33 

11112/14 17:33 

11112/14 17:33 

11112/14 17:33 

11/12114 17:33 

11/12114 17:33 

11/12/14 17:33 

11112114 17:33 

11/12114 17:33 

11/12114 17:33 

11/12/141733 

11112/14 17:33 

11/12114 17 33 

11/12/14 17:33 

11/12114 17:33 

11/12114 17:33 

11/12/1417:33 

11112114 17:33 

11/12114 17:33 

11/12/14 17:33 

11112114 17.33 

11112114 17'33 

11112/14 17.33 

11112/14 17 33 

11112/14 17:33 

11112114 17 33 

11112114 17:33 

1111211417 33 

11112114 17:33 

11112114 17 33 

1111211417 33 

111121141733 

11112/14 17•33 

11112114 17:33 

TestAmerica Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155357 



Client Sample Results 
Client Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill 

Method: T0-15 -Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier Rl ---·--·-No 

Surrogate %Recovety Qualifier 

95 
Limits 

-60-140-
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MDL Unit 

TestAmerica Job 10: 140-2295-1 

Prepared Analyzed DIIFac 

1 

Prepared 

~ ----.-~~---

11/12/14 17 33 

Analyzed 

7Ti12ii4.T7:33 
Dll Fac 

1 

TestAmerica Knoxville 

11/25/2014 

WLLFOIA4312- 015- 0155358 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Method: T0-15 -Volatile 
Matrix: Air 

Lab Sample ID Client Sample ID 

140-2295-1 WAA-01-SU-PS-201411 06 

140-2295-2 WAA-02-SU-PS-201411 06 

140-2295-3 WAA-03-SU-PS-20141106 

140-2295-4 WAA-04-SU-PS-201411 06 

140-2295-5 WAA-05-SU-PS-201411 06 

140-2295-6 WAA-01-SU-DU-201411 06 

140-2295-7 WAA-00-SU-TB-20141106 

LCS 140-1925/1002 Lab Control Sample 

MB 140-1925/5 Method Blank 

Surrogate Legend 

BFB- 4-Bromofluorobenzene (Surr) 

Surrogate Summary 
TestAmerica Job ID: 140-2295-1 

in Ambient Air 
Prep Type: Totai/NA 

Percent Surrogate Recovery (Acceptance Limits) 

BFB 

(60-140) 

102 

101 

103 

103 

103 

102 

95 

102 

99 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155359 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

QC Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1,1 ,2-Trichloroethane 

1, 1-Dich loroethane 

1, 1-Dich loroethene 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

a-Xylene 

Styrene 

Tetrach loroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1,1 ,2-Trichloroethane 

1, 1-Dich loroethane 

1, 1-Dich loroethene 

1 ,2,4-Trichlorobenzene 

MB MB 

Result Qualifier 
-------:-N=o 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.293 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MB MB 

Result Qualifier 
-------:-N=o 

ND 

ND 

ND 

ND 

ND 

ND 

RL 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 

1.1 

1.4 

1.5 

1.1 

0.81 

0.79 

7.4 

MDL Unit 

0.030 ppb v/v 

0.061 ppb v/v 

0.031 ppb v/v 

0.054 ppb v/v 

0.026 ppb v/v 

0.034 ppb v/v 

0.098 ppb v/v 

0.063 ppb v/v 

0.032 ppb v/v 

0.070 ppb v/v 

0.047 ppb v/v 

0.052 ppb v/v 

0.065 ppb v/v 

0.065 ppb v/v 

0.064 ppb v/v 

0.056 ppb v/v 

0.078 ppb v/v 

0.032 ppb v/v 

0.038 ppb v/v 

0.049 ppb v/v 

0.035 ppb v/v 

0.038 ppb v/v 

0.16 ppbv/v 

0.060 ppb v/v 

0.074 ppb v/v 

0.068 ppb v/v 

0.068 ppb v/v 

0.044 ppb v/v 

0.078 ppb v/v 

0.13 ppbv/v 

0.12 ppbv/v 

0.061 ppb v/v 

0.058 ppb v/v 

0.040 ppb v/v 

0.12 ppbv/v 

0.048 ppb v/v 

0.036 ppb v/v 

0.024 ppb v/v 

0.071 ppb v/v 

MDL Unit 

0.16 ug/m3 

0.42 ug/m3 

0.24 ug/m3 

0.29 ug/m3 

0.11 ug/m3 

0.13 ug/m3 

0.73 ug/m3 

D 

D 

TestAmerica Job ID: 140-2295-1 

Prepared 

Prepared 

Analyzed 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

Analyzed 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

Oil Fac 

Oil Fac 

TestAmerica Knoxville 

WLLFOIA4312- 015- 0155360 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

QC Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 

Analyte 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrach loroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Surrogate 

4-Bromof/uorobenzene (Surr) 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroetha 

ne 

1,1 ,2-Trichloroethane 

1, 1-Dich loroethane 

1, 1-Dich loroethene 

MB MB 

Result Qualifier 
---~N=o 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.02 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MB MB 

%Recovery Qualifier 

99 

RL 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

0.92 

0.53 

0.98 

1.0 

0.79 

0.91 

0.99 

0.87 

1.5 

11 

1.7 

0.87 

0.87 

0.85 

1.4 

0.75 

0.91 

1.1 

1.1 

0.51 

Limits 

60- 140 

Spike 

Added 

MDL Unit 
------~0.~3~1 -ug-/~m~3-----

0.22 ug/m3 

0.42 ug/m3 

0.19 ug/m3 

0.24 ug/m3 

0.32 ug/m3 

0.39 ug/m3 

0.38 ug/m3 

0.18 ug/m3 

0.40 ug/m3 

0.12 ug/m3 

0.24 ug/m3 

0.23 ug/m3 

0.092 ug/m3 

0.19 ug/m3 

0.33 ug/m3 

0.24 ug/m3 

0.34 ug/m3 

0.34 ug/m3 

0.30 ug/m3 

0.34 ug/m3 

0.83 ug/m3 

0.45 ug/m3 

0.52 ug/m3 

0.26 ug/m3 

0.25 ug/m3 

0.27 ug/m3 

0.45 ug/m3 

0.22 ug/m3 

0.19 ug/m3 

0.13 ug/m3 

0.18 ug/m3 

LCS LCS 

Result Qualifier Unit 
-------

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.14 

2.27 

2.36 

2.17 

2.19 

2.44 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

D 

TestAmerica Job ID: 140-2295-1 

Prepared 

Prepared 

D %Rec 

107 

114 

118 

108 

110 

122 

Analyzed 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

11/12/1415:20 

11/12/14 15:20 

11/12/1415:20 

11/12/1415:20 

11/12/1415:20 

Analyzed 

1111211415:20 

%Rec. 

Limits 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

Oil Fac 

Di/Fac 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

QC Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 

Analyte 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroet 

hane 
1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dichlorodifluoromethane 

Ethylbenzene 

1 ,2-Dibromoethane (EDB) 

Hexachlorobutadiene 

Methylene Chloride 

m-Xylene & p-Xylene 

o-Xylene 

Styrene 

Tetrach loroethene 

Toluene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloro-1 ,2,2-trifluoroetha 

ne 
1,1 ,2-Trichloroethane 

1, 1-Dich loroethane 

1, 1-Dich loroethene 

1 ,2,4-Trichlorobenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloro-1, 1 ,2,2-tetrafluoroet 

hane 
1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

Spike 

Added 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

4.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

Spike 

Added 

11 

14 

15 

11 

8.1 

7.9 

15 

9.8 

14 

12 

8.1 

LCS LCS 

Result Qualifier 
---~1.~7~3 

2.20 

2.02 

1.94 

2.18 

2.16 

2.29 

2.06 

2.06 

2.19 

2.14 

1.95 

2.39 

2.08 

2.00 

2.14 

1.94 

2.22 

2.13 

2.03 

2.24 

2.23 

2.00 

2.29 

4.37 

2.21 

2.35 

2.05 

2.31 

2.11 

2.08 

2.07 

2.05 

LCS LCS 

Result Qualifier 
-------;-11"'"".-::7 

15.6 

18.1 

11.8 

8.88 

9.66 

12.8 

10.8 

14.1 

11.7 

8.81 

Unit 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

Unit 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

TestAmerica Job ID: 140-2295-1 

D %Rec 

86 

110 

101 

97 

109 

108 

114 

103 

103 

110 

107 

97 

120 

104 

100 

107 

97 

111 

107 

101 

112 

111 

100 

114 

109 

111 

118 

103 

116 

106 

104 

103 

102 

D %Rec 

107 

114 

118 

108 

110 

122 

86 

110 

101 

97 

109 

%Rec. 

Limits 

60_140 

70_130 

60- 140 

70-130 

70-130 

70- 130 

70_130 

70_130 

70- 130 

70-130 

70_130 

70-130 

70-130 

70-130 

70- 130 

70-130 

60-140 

70-130 

70_130 

60_140 

70- 130 

70_130 

60-140 

70- 130 

70-130 

70-130 

70- 130 

70-130 

70-130 

70-130 

70-130 

60-140 

70-130 

%Rec. 

Limits 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

60_140 

70-130 

60-140 

70-130 

70-130 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

QC Sample Results 

Method: T0-15- Volatile Organic Compounds in Ambient Air (Continued) 

Spike LCS LCS 

Analyte Added Result Qualifier 

1 ,2-Dichloropropane 9.2 9.99 

1 ,3,5-Trimethylbenzene 9.8 11.3 

1 ,3-Dichlorobenzene 12 12.4 

1 A-Dichlorobenzene 12 12.4 

Benzene 6.4 7.01 

Benzyl chloride 10 11.1 

Bromomethane 7.8 7.56 

Carbon tetrachloride 13 15.0 

Chlorobenzene 9.2 9.56 

Chloroethane 5.3 5.27 

Chloroform 9.8 10.5 

Chloromethane 4.1 4.00 

cis-1 ,2-Dichloroethene 7.9 8.78 

cis-1 ,3-Dichloropropene 9.1 9.68 

Dichlorodifluoromethane 9.9 10.0 

Ethylbenzene 8.7 9.72 

1 ,2-Dibromoethane (EDB) 15 17.1 

Hexachlorobutadiene 21 21.4 

Methylene Chloride 7.0 7.94 

m-Xylene & p-Xylene 17 19.0 

o-Xylene 8.7 9.61 

Styrene 8.5 10.0 

Tetrach loroethene 14 13.9 

Toluene 7.5 8.71 

trans-1 ,3-Dichloropropene 9.1 9.58 

Trichloroethene 11 11.2 

Trichlorofluoromethane 11 11.6 

Vinyl chloride 5.1 5.24 

LCS LCS 

Surrogate %Recovery Qualifier Limits 

4-Bromof/uorobenzene (Surr) 102 60-140 

TestAmerica Job ID: 140-2295-1 

%Rec. 

Unit D %Rec Limits 
--- ---

ug/m3 108 70- 130 

ug/m3 114 70_130 

ug/m3 103 70-130 

ug/m3 103 70- 130 

ug/m3 110 70-130 

ug/m3 107 70_130 

ug/m3 97 70- 130 

ug/m3 120 70-130 

ug/m3 104 70_130 

ug/m3 100 70-130 

ug/m3 107 70-130 

ug/m3 97 60-140 

ug/m3 111 70-130 

ug/m3 107 70-130 

ug/m3 101 60-140 

ug/m3 112 70- 130 

ug/m3 111 70_130 

ug/m3 100 60_140 

ug/m3 114 70-130 

ug/m3 109 70_130 

ug/m3 111 70-130 

ug/m3 118 70- 130 

ug/m3 103 70-130 

ug/m3 116 70-130 

ug/m3 106 70- 130 

ug/m3 104 70-130 

ug/m3 103 60-140 

ug/m3 102 70-130 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Air - GC/MS VOA 

Lab Sample ID Client Sample ID 

140-2295-1 WAA-01-SU-PS-201411 06 

140-2295-2 WAA-02-SU-PS-201411 06 

140-2295-3 WAA-03-SU-PS-20141106 

140-2295-4 WAA-04-SU-PS-201411 06 

140-2295-5 WAA-05-SU-PS-201411 06 

140-2295-6 WAA-01-SU-DU-201411 06 

140-2295-7 WAA-00-SU-TB-20141106 

LCS 140-1925/1002 Lab Control Sample 

MB 140-1925/5 Method Blank 

QC Association Summary 
TestAmerica Job ID: 140-2295-1 

Prep Type Matrix Method Prep Batch 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

Totai/NA Air T0-15 

TestAmerica Knoxville 
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Lab Chronicle 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2295-1 
Project/Site: West Lake Landfill 

Client ID: WAA-01-SU-PS-20141106 Lab ID: 140-2295-1 
Date Collected: 11/06/1414:13 Matrix: Air 
Date Received: 11111114 08:40 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1925 11/12/1418:17 AFB TAL KNX 

Instrument ID: MG 

Client ID: WAA-02-SU-PS-20141106 Lab ID: 140-2295-2 
Date Collected: 11/06/1413:06 Matrix: Air 
Date Received: 11111/14 08:40 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1925 11/12/14 18:59 AFB TAL KNX 

Instrument ID: MG 

Client ID: WAA-03-SU-PS-20141106 Lab ID: 140-2295-3 
Date Collected: 11/06/14 13:41 Matrix: Air 
Date Received: 11111114 08:40 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1925 11/12/14 19:46 AFB TAL KNX 

Instrument ID: MG 

Client ID: WAA-04-SU-PS-20141106 Lab ID: 140-2295-4 
Date Collected: 11/06/14 13:57 Matrix: Air 
Date Received: 11/11/14 08:40 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1925 11/12/14 22:37 AFB TAL KNX 

Instrument ID: MG 

Client ID: WAA-05-SU-PS-20141106 Lab ID: 140-2295-5 
Date Collected: 11/06/1413:24 Matrix: Air 
Date Received: 11111114 08:40 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1925 11/12/14 23:23 AFB TAL KNX 

Instrument ID: MG 

Client Sample ID: WAA-01-SU-DU-20141106 Lab ID: 140-2295-6 
Date Collected: 11/06/1414:13 Matrix: Air 
Date Received: 11/11/14 08:40 

Batch Batch Oil Initial Final Batch Prepared 

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab 

Totai/NA Analysis T0-15 200 mL 500 mL 1925 11/13/14 00:53 AFB TAL KNX 

Instrument ID: MG 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client ID: WAA-00-SU-TB-20141106 
Date Collected: 11/06/1414:13 
Date Received: 11111114 08:40 

Prep Type 

Totai/NA 

Batch 

Type 

Analysis 

Batch 

Method 

T0-15 

Instrument ID: MG 

Laboratory References: 

Run 

Lab Chronicle 

Oil 

Factor 

Initial 

Amount 

200 mL 

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000 

Final 

Amount 

500 mL 

Batch 

Number 

1925 

TestAmerica Job ID: 140-2295-1 

Lab 

Prepared 

ID: 140-2295-7 
Matrix: Air 

or Analyzed Analyst Lab 

11/12/14 17:33 AFB TAL KNX 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

TestAmerica Knoxville 

Certification Summary 

All certifications held by this laboratory are listed. Not all certifications are applicable to this report. 

Authority Program EPA Region Certification ID 

AFCEE N/A 

Arkansas DEQ State Program 6 88-0688 

California State Program 9 2423 

Colorado State Program 8 N/A 

Connecticut State Program PH-0223 

Florida NELAP 4 E87177 

Georgia State Program 4 906 

Hawaii State Program 9 N/A 

Kansas NELAP 7 E-10349 

Kentucky (DW) State Program 4 90101 

L-A-B DoD ELAP L2311 

Louisiana NELAP 6 83979 

Maryland State Program 3 277 

Michigan State Program 5 9933 

Nevada State Program 9 TN00009 

New Jersey NELAP 2 TN001 

New York NELAP 2 10781 

North Carolina (DW) State Program 4 21705 

Ohio VAP State Program 5 CL0059 

Oklahoma State Program 6 9415 

Pennsylvania NELAP 3 68-00576 

South Carolina State Program 4 84001 

Tennessee State Program 4 2014 

Texas NELAP 6 T1 04 704380-TX 

USDA Federal P330-13-00260 

Utah NELAP 8 QUAN3 

Virginia NELAP 3 460176 

Virginia State Program 3 165 

Washington State Program 10 C593 

West Virginia (DW) State Program 3 9955C 

West Virginia DEP State Program 3 345 

Wisconsin State Program 5 998044300 

TestAmerica Job ID: 140-2295-1 

Expiration Date 

06-17-15 

06-30-16 

02-28-15 

09-30-15 

06-30-15 

04-13-17 

04-13-15 

01-31-15 

12-31-14 

02-13-16 

06-30-15 

03-31-15 

04-13-17 

07-31-15 

06-30-15 

03-31-15 

07-31-15 

03-26-15 

08-31-15 

12-31-14 

06-30-15 

04-13-17 

08-31-15 

08-29-16 

07-31-15 

09-14-15 

06-30-15 

01-19-15 

12-31-14 

04-30-15 

08-31-15 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Method Method Description 

T0-15 Volatile Organic Compounds in Ambient Air 

Protocol References: 

EPA = US Environmental Protection Agency 

Laboratory References: 

Method Summary 

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000 

TestAmerica Job ID: 140-2295-1 

Protocol Laboratory 

EPA TAL KNX 

TestAmerica Knoxville 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Lab Sample ID Client Sample ID 

140-2295-1 WAA-01-SU-PS-20141106 

140-2295-2 WAA-02-SU-PS-201411 06 

140-2295-3 WAA-03-SU-PS-201411 06 

140-2295-4 WAA-04-SU-PS-201411 06 

140-2295-5 WAA-05-SU-PS-201411 06 

140-2295-6 WAA-01-SU-DU-20141106 

140-2295-7 WAA-00-SU-TB-20141106 

Sample Summary 

Matrix 

Air 

Air 

Air 

Air 

Air 

Air 

Air 

TestAmerica Job ID: 140-2295-1 

Collected Received 

11/06/14 14:13 11/11/14 08:40 

11/06/1413:06 11/11/14 08:40 

11/06/14 13:41 11/11/14 08:40 

11/06/1413:57 11/11/14 08:40 

11/06/1413:24 11/11/14 08:40 

11/06/14 14:13 11/11/14 08:40 

11/06/14 14:13 11/11/14 08:40 

TestAmerica Knoxville 
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TestAmerica Knoxville 
5815 Middlebrook Pike 

Knoxville, TN 37921 
phone 865.291.3000 fax 865.584.4315 

Client Contact Information 
Company Name: Tetra Tech Inc. 
Address: 415 Oak Street 
City/State/Zip: Kansas City, MO 64106 

Phone: 816-412-1755 
FAX: 816-410-1748 
Project Name: West Lake Landfill 
Site/Location: Bridgeton, MO 
p 0# 1105352 

Sample Identification 

WAA-01-SU-PS-20141106 

WAA-02-SU-PS-201411 06 

WAA-03-SU-PS-20141106 

'"'0 WAA-04-SU-PS-20141106 
Q) 

<g WAA-05-SU-PS-20141106 I 
11/0/l"'t 

W ofo!lli:_N!J! 

w WAA-01-sU-DU-20141106 I 11/QII't 

0 ... ~ ... 
;:;'; WAA-00-SU-TB-20141106 I mo"" 
U1 

Canister Samples Chain of Custody Record Test America 
TestAmerica Laboratories, Inc. assumes no liability with respect to the collection and shipment of these samples. 

THE LEADER lN ENVIRONMENTAL TESTING 

TestAmerlca Laboratories, Inc. 

COC No: 

_ of COCs 

For Lab Use Only: 

Walk-in Client: I I 
Lab Sampling: 

Job I SDG No.: 

(See below for Add'lltems) 

Sample Specific Notes: 

Temperature (Fahrenheit) 
Interior I Ambient 

Start 61 

R E:Ce(ve I @ 4--vvAkl-1 :l ~PJ(e-.~_"1 No c:~Jt.,)':J -r-C"lfr 
FQ_d~x fo 1t..-t-<#'SJ'79 o~og t/7:), :/(V Wrr/~ 

\\. \\. lfbl Stop 50 

140-2295 Chain of Custody 
Pressure (inches of Hg) 

Interior I Ambient 

Start 30.16 

Stop 30.21 

Speciallnstructions/QC Requirements & Comments: 

Samples Shipped by: Date I Time: 

/{.-1<1- 14 1$~9 ~~R~e~li~nq-u~is~h~e~d~b~~~~~~~~~~~~~~et~~~~Th;.;~~~-L~-l~:L~~;;~~~~~~~~~~~~~--~~~-------------J 
~~La; •. ~b~U;lj;f!_;o;_11;1y;:~ .. ~~;~~~~~-:--77~'77'~:-~~~~~9~~RY~~7~.!conciiik;n:"T'7··?1~ .•.. --:7::::--:'77"sT777":77"'?s7"7::T"7...,.7T:7-:'7~t--: .... :--:~r .... --j ...... . . 
.j:>. 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 2295 

List Number: 1 

Creator: Wilson, Ken 

Question Answer 

Radioactivity wasn't checked or is </= background as measured by a survey N/A 
meter. 

The cooler's custody seal, if present, is intact. N/A 

Sample custody seals, if present, are intact. N/A 

The cooler or samples do not appear to have been compromised or True 
tampered with. 

Samples were received on ice. N/A 

Cooler Temperature is acceptable. N/A 

Cooler Temperature is recorded. N/A 

COC is present. True 

COC is filled out in ink and legible. True 

COC is filled out with all pertinent information. True 

Is the Field Sampler's name present on COC? True 

There are no discrepancies between the containers received and the COC. True 

Samples are received within Holding Time. True 

Sample containers have legible labels. True 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica Knoxville 

N/A 

True 

True 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Job Number: 140-2295-1 

List Source: TestAmerica Knoxville 

Comment 

This is checked in the lab. 

WLLFOIA4312- 015- 0155371 



Gauge ID: G1 

Analyst Date 

HMT 11/11/2014 

HMT 11/11/2014 

HMT 11/11/2014 

HMT 11/11/2014 

HMT 11/11/2014 

HMT 11/11/2014 

HMT 11/11/2014 

140-2295.xls 

TestAmerica Knoxville- Air Canister Initial Pressure Check 

Pressure@ Receipt 

Sample ID 6l ll (-in Hg or +psig) 

140-2295-A-1 )( -2.6 

140-2295-A-2 )( -2.2 

140-2295-A-3 )( -2.2 

140-2295-A-4 )( -1.3 

140-2295-A-5 )( -1.6 

140-2295-A-6 )( -2.2 

140-2295-A-7 )( -28.9 

Page 35 of 35 

Time 

13:26 

13:27 

13:28 

13:29 

13:30 

13:31 

-28.9 

Comments 

rB pressed up to 10 

MS038 r11, 3/25/14 

11/25/2014 

WLLFOIA4312- 015- 0155372 



Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

November 12, 2014 

J8366 

WAA-01-AF-PS-20140911, WAA-02-AF-PS-20140911, WAA-03-
AF-PS-20140911, WAA-04-AF-PS-20140911, WAA-05-AF-PS-
20140911, and W AA-00-AF-FB-20140911 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

12 November 2014 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ8366 

WLLFOIA4312- 015- 0155373 



u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ8366 
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DATA ASSESSMENT 

Sample delivery group (SDG) J8366 included five (5) environmental air (filter) samples and one (1) QC 
sample (a field blank). Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method 
9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-
0 1-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

Insufficient sample was available for MS/MSD analyses. Duplicate LCS analysis provided adequate data 
on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded a low activity for one (of three) thorium isotope and none of the 
three uranium isotopes. The field blank yielded a greater activity for the same thorium isotope and a low 
activity for one uranium isotope. The blank activity was similar to those seen in the other field samples. 
No qualifications were applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries and the relative percent differences from the duplicate LCS analyses were within 
established control limits. No qualifications were applied. 

V. Surrogates 

These radioanalytical methods use a "carrier" or "tracer", whose recovery serves the same functions as 
surrogate recoveries. All carrier and tracer recoveries were within the laboratory's QC limits. No 
qualifications were applied. 

VI. Comments 

Almost all detected results were less than their reporting limits ("RL"). These extrapolations should be 
qualified as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with few qualifications applied. All data are usable as qualified for 
their intended purposes. 

103!9025140058.000 3 SDGJ8366 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

1011312014 10:36:57 AM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8366-1 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8366-1 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-8366-1 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-8366-1 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 9/15/2014 1:30PM; the samples arrived in good condition, properly preserved. The temperature of the 

cooler at receipt was 20.0° C. 

TOTAL ALPHA RADIUM (GFPCI 

Samples WAA-01-AF-PS-20140911 (160-8366-1 ), WAA-02-AF-PS-20140911 (160-8366-2), WAA-03-AF-PS-20140911 (160-8366-3), 
WAA-04-AF-PS-20140911 (160-8366-4), WAA-05-AF-PS-20140911 (160-8366-5) and WAA-00-AF-FB-20140911 (160-8366-6) were 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 09/29/2014 and 

analyzed on 10/01/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). Samples are 

filters that are to be split among different analyses. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8366-1 

Project/Site: West Lake Landfill- Filters 

ISOTOPIC THORIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20140911 (160-8366-1 ), WAA-02-AF-PS-20140911 (160-8366-2), WAA-03-AF-PS-20140911 (160-8366-3), 
WAA-04-AF-PS-20140911 (160-8366-4), WAA-05-AF-PS-20140911 (160-8366-5) and WAA-00-AF-FB-20140911 (160-8366-6) were 
analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 09/26/2014 and analyzed 

on 09/30/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). Samples are 
filters that are to be split among different analyses. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

ISOTOPIC URANIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20140911 (160-8366-1 ), WAA-02-AF-PS-20140911 (160-8366-2), WAA-03-AF-PS-20140911 (160-8366-3), 
WAA-04-AF-PS-20140911 (160-8366-4), WAA-05-AF-PS-20140911 (160-8366-5) and WAA-00-AF-FB-20140911 (160-8366-6) were 
analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 09/26/2014 and analyzed 
on 09/30/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP) associated 
with batch 146177.Samples are filters that are to be split among different analyses. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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13715 Rider Trail North 

Client Contact 

Phone 
FAX 

Sample Identification 

WAA-01-AF-PS-20140911 

WAA-02-AF-PS-20140911 

WAA-03-AF-PS-20140911 

WAA-04-AF-PS-20140911 

WAA-05-AF-PS-20140911 

WAA-00-AF-FB-20140911 

of 

Regulatory Program: 

z 6 
E E E fl. 

2 weeks .ill .2 ::I ::> ~ 
<P ~ "0 ·c ·c -

lweek tn o. f2. _g !!! !!3 
iiwmt-:lN 

:Zdays -li E .r:; .2 .2 E 
8- g- .a 
5! 5! 1i: 
- - 0::: 
0::: 0::: 1.0 

Sample Sa~ple $ $ Si 
Date T1me <1: <1: • 

9/11/14 10:25 

9111114 11:30 

9111/14 12:00 Filter 

9111/14 12:13 Filter 

11 :45 Filter 

NA Filter 

'A Hazardous Waste? Please List any EPA Waste Codes for the sample in the 
the lab is to dispose of the sample. 

Company: Date!Time: Received in Laboratory by: Company: 

for 

TestAmerica Laboratories, Inc. 

OC No: 

COCs 
~--...... =-=;;;. 

For lab Use Only: 
Walk-in Client 
Lab Sampling: 

Job I SDG No.: 

Sample Specific Notes: 

* 9315 Radium-226 (GFPC) 

contingent upon TAR results 

for all samples 

Months 

Date/Time: 

Form No. CA-C-WI-002, Rev. 4.3, dated 1210512013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 8366 

List Number: 1 

Creator: Daniels, Brian J 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-8366-1 

List Source: TestAmerica St. Louis 

Comment 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-8366-1 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9315 

A-01-R 

A-01-R 

Method Description 

Total Apha Radium (GFPC) 

Isotopic Thorium (Alpha Spectrometry) 

Isotopic Uranium (Alpha Spectrometry) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-8366-1 

Protocol 

SW846 

DOE 

DOE 

Laboratory 

TALSL 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-8366-1 

160-8366-2 

160-8366-3 

160-8366-4 

160-8366-5 

160-8366-6 

Client Sample ID 

WAA-01-AF-PS-20140911 

WAA-02-AF-PS-20140911 

WAA-03-AF-PS-20140911 

WAA-04-AF-PS-20140911 

WAA-05-AF-PS-20140911 

WAA-00-AF-FB-20140911 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-8366-1 

Collected Received 

09/11/14 10:25 09/15/14 13:30 

09/11/14 11:30 09/15/14 13:30 

09/11/14 12:00 09/15/14 13:30 

09/11/14 12:13 09/15/14 13:30 

09/11/14 11:45 09/15/14 13:30 

09/11/14 00:00 09/15/14 13:30 

TestAmerica St. Louis 
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Client Sample Results Client Tetra Tech EM Inc. 
TestAmerica Job ID: 160-8366-1 ProjecVSite: West Lake Landfill - Filters 

Method: 9315 ·Total Apha Radium (GFPC) 
Count Total 

U~tcert. Uncert. 
Analyte Result Qualifier (217+/-) (217+/-1 Rl MDC Unit Prepared Analyzed DIIFac Total Alpha Radium OA09 w-~ 0.505 0 .. 507 pci/Sampie -09/29114 13:42" 10/01/14 10"06 1 
Ca"ier %Yield Qualifier Limits 

Prepared Analyzed Dll Fac ------
40.110 

09129114 13:42 10101114 10:06 
Method: A..01-R -Isotopic Thorium (Alpha Spectrometry) 

Count Total 
Uncert. Uncert. 

Analyte Result Qualifier (217+/-) (217+/-) RL MDC Unit Prepared Analyzed DIIFac Thortum-228 0.0238 0.104 0.189 pCiiSample 09/26/14 1 0:04 Oel30114 19:06 Thorium-230 0.429 0.118 0.123 1.00 0.0596 pCi/Sample 09/26/14 10:04 09/30/14 19:06 Thorlum-232 0.0310 0.0310 0.0311 1.00 0.0232 pCi/Sample 09/26/14 10:04 09/30/14 19:06 
Tracer %Yield Qualifier Limits 

Prepared Analyzed DiiFac Thorium-229 30.110 
09126114 10:04 09/30114 19:06 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (217+1·) (217+/-) Unit Prepared Analyzed DIIFac Uranium-233/234 0.0593 0.0698 0.0700 pCi/Sample 09/26/14 10:04 09130114 19:13 Uranlum-235/236 0.0316 0.0365 0.0366 1.00 0.0316 pCi/Sample 09/26/14 10:04 09/30/14 19:13 Uranlum-238 0.0592 0.0447 0.0450 1.00 0.0254 pCi/Sample 09/26114 10:04 09130/14 19:13 
Tracer %Yield Qualifier Limits 

Prepared Analyzed Dll Fac Uranium-232 86.6 30.110 
09126114 10;04 0913011419:13 

Date Received: 09/15/1413:30 

Method: 9315 ·Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier 

MDC Unit Prepared Analyzed DIIFac -- 0.370 ~-~· --0.671 pCitSamPie 
----- -1oi01n-41o:o7 

Total Alpha Radium 
09/29114 13 42 

Carrier %Yield Qualifier Limits 
Prepared Analyzed Dil Fac 

sa carrier ______ ·------· --40.110 
-09129114 t3'42 10101114--fiFo·r-

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (217+/-) MDC Unit Prepared Analyzed DiiFac ·--0.238 ---M~--- --------

09/30/14 1iiii6 0 369 pCi/Sample 09/26/14 10•04 Thorium-230 0.751 0.215 0.225 1,00 0.114 pCVSample 09/26/14 10.04 09/30114 19 06 Thorium-232 0.104 0,0783 0,0788 1.00 0.0444 pCi/Sample 09/26114 1 0:04 09/30/14 19 06 

TestAmerica St Lours 
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Client Sample Results 
Client: Tetra Tech EM Inc. 

TestAmerica Job 10: 160-8366-1 ProjecUSite: West Lake landfill - Filters 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac Thonum-229 -·---
-30.110 ---i 486 

09126/14 1 0.'04 09130114 19:06 

Method: A..01-R -isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) Rl MDC Unit Prepared Analyzed Oil Fac Uranium-2331234 0.103 0.0727 0.0732 -o:o948 pCi/Sample 09/26/14 10:04 09/30/14 19:13 1 Uramum-235/236 0.000 0.0302 0.0302 0.0816 pCi/Sample 09/26/14 10:04 09/30/14 19:13 Uranium-238 0.0684 0.0541 0.0544 0.0655 pCi/Sample 09/26/14 10:04 09/30/14 19:13 

Tracer %Yield Qualifier Limits Prepared Analyzed D/1 Fac Uranium-232 86.3 30.110 09126/14 10:04 09130114 19:13 1 

Date Collected: 09/11/14 
09/15/14 13:30 

Method: 9315 ·Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 
Analyte Result (2a+/-) (2a+l·) MDC Unit Prepared Analyzed DiiFac Total Alpha Radium 0.367 --0.373 0.374 pCI/Sample 09/29/14 13:42 10/01114 10:07 1 

Carrier %Yield Qualifier Limits Prepared Analyzed Dll Fac ---- ------Ba Carrier 40.110 09129/14 13:42 10101114 10:07 1 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) Rl MDC Unit Prepared Analyzed Oil Fac Thorium-228 ____ 0.115 0.115 

-----
pCi/Sample 09/30/14 19:06 

0.116 0.186 09/26/14 10.04 
Thorium-230 0.476 0.121 0.127 1.00 0.0230 pCi/Sample 09/26/14 10:04 09/30/14 19 06 Thorium-232 0.0685 0.0505 0.0508 1.00 0.0583 pCi/Sample 09/26/14 10:04 09/30/14 19.06 

Tracer %Yield Qualifier Limits Prepared Analyzed D/1 Fac Thorium-229 --~ ----
30.110 

097307i419.06 09126/14 10:04 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l·) (2a+l·) Rl MDC Unit Prepared Analyzed DiiFac --------- -----

pCi/Sample ~o9130i141s:1T 
Uranium-233/234 0.102 0.0638 0.0644 0.0653 09/26/14 10:04 1 Uranium·235/236 0.0106 0.0212 0.0212 0.0318 pCi/Sample 09/26/14 10:04 09/3011419.13 Uranium-238 0.0851 0.0590 0.0594 1.00 0.0651 pCi/Sample 09/26/14 10 04 09/30114 19:13 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac uranium:232 ____ 
30.110 -09/26!14 10.04 09130/14 19:1i. 

TestAmerica St. lows 
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Client Sample Results 
Client: Tetra Tech EM Inc. 

TestAmerica Job ID: 160-8366-1 ProJect/Site: West lake landfill - Filters 

Method: 9315- Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncelt. 
Analyte Result Qualifier (2a+/.) (2a+l·) RL MDC Unit Prepared Analyzed DiiFac Total Alpha Radium 0.0564 --0360 0.360 

__.,.,,,,__~~ --·---
10/01/14To08 0.679 pCi/Sample 09/29/14 13:42 1 

Carrier %Yield Qualifier Limits 
Prepared Analyzed Dll Fac Ba Carrier ------ro4 

40-110 09129114 13.42 10101114 10:08 1 

Method: A.01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncelt. Uncelt. 
Analyte Result Qualifier (2a+l·l (217+1-1 RL MDC Unit Prepared Analyzed OIIFac Thorium-228 0.0975 0.0980 pCi/Sample- 09/26/14 10:05 09/30/1419:06 Thorium-230 0.553 0.138 0.146 0.0640 pCi/Sample 09/26/14 10:05 09/30/14 19:06 Thorium-232 0.0416 0.0372 0.0374 1.00 0.0250 pCi/Sample 09/26/14 10:05 09/30/14 19:06 

Tracer %Yield Qualifier Limits Prepared Analyzed DI/Fac Thorium-229 ---a5.2 ----
-09130/1419:06 ---1 30.110 09/26114 10:05 

Method: A.01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncelt. Uncelt. 
Analyte Result Qualifier (2a+/·) (2a+l•) RL MDC Unit Prepared Analyzed Oilfac Uranium-233/234 0.0696 

_, __ ~-- ----· 
09/30114 19:13 

0.0492 0.0697 0.118 pCi/Sample 09/26/14 1 0:05 • Uranium-235/236 0.0153 u 0.0306 0.0306 0.0459 pCi/Sample 09/26/14 10:05 09/3011419:13 Uranium-238 0.0491 0.0491 0.0493 1.00 0.0368 pCi/Sample 09/26/14 10:05 09/30/14 19:13 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac Uranium-232 60.6 -30.110 
09126/14 10:05 09130114 19.13 

Date Collected: 09/11/14 11:45 
Date Received: 09/15/14 13:30 

Method: 9315- Total Apha Radium {GFPC) 
Count Total 

Uncelt. Uncelt. 
Analyte Result Qualifier (2a+/·) (2a+/·) MDC Unit Prepared Analyzed OIIFac Total Alpha Radium tr-~~- ---0 . .401 ------

pCi/Sample 09129/14 13 42- l0101l14 10:08. 
0.455 0.403 0.615 1 

Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac Ba Carrier --4ci7tw-
09/29114 13.42 1'0!01/14 10.08 ----;; 

Method: A.01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncelt. Uncelt. 
Analyte Result Qualifier RL MDC Unit Prepared Analyzed Oil Fac ·---~~-~--- -o:os51 tt---- --1:0o ------ ------ ·a9t26t14 -1o.os- 09730/14 19 OS 
Thorium-228 

0.197 pCi/Sample 1 Thorium-230 0.460 0.131 0.136 1.00 0.0829 pCi!Sample 09/26/14 1 0 05 09130114 19 06 Thorium-232 0.0430 0.0571 1.00 0.0952 pCiiSample 09126114 10 05 09/30114 19:06 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac ------~~~-~-- ~----

---3o.-i1o -·~~ ... -~.~~-·--·"~"'"' 
o9130ii4-·19 oei 

Thorium-229 85 .. 8 
09126/14 10 05 

TestAmerica St. louis 
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Client Sample Results 
Client Tetra Tech EM Inc. TestAmerica Job ID: 160-8366-i 
Project/Site· West Lake Landfill - Filters 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l-) RL MDC Unit Prepared Analyzed DiJ Fac -----
pCitSample- 09/3011419-:13-Uranium-2331234 0.0961 0.0630 0.0635 0.0669 09/26114 10:05 

Uramum-2351236 0.0109 0.0377 0.0377 0.0832 pCi/Sample 09/26/14 1 0:05 09/30114 19:13 
Uranium-238 0.122 0.0652 0.0660 0.0262 pCIISample 09/26/14 10:05 09/30/14 19:13 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac -----
0913011419:13 ---1 Uranium-232 80.8 30-110 09126114 10:05 

-----

Date Collected: 09/11/14 00:00 
Date Received: 09/15/14 13:30 

Method: 9315- Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l·) (2a+l-) RL MDC Unit Prepared Analyzed Dll Fac 
Total Alpha Radium 0.218 0.407 0.711 pCi/Sample 09/29/14 13:42 10101/14 10:08 1 

Carrier %Yield Qualifier Umits Prepared Analyzed Dll Fac 
Ba Carrier 103 40-110 09129114 13:42 10101/14 10.·08 1 

Method: A-01-R ·Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Anaiyte Result Qualifier (2a+l·l {2a+l·) MDC Unit Prepared Analyzed Dll Fac -----------
0.304 0.305 0.513 pCi/Sample 09126114 1 o:os· 09/30114 19:06 1 Thorium-228 

Thorium-230 1.04 0.302 0.315 1.00 0.161 pCi/Sample 09/26/14 10:05 09/30114 19:06 
Thorium-232 0.00892 0.136 0.136 ~ 0.281 pCi/Sample 09/26/14 1 0'05 09/30/14 19:06 

' Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac 
Thorium-229 30.110 09126114 10:05 09130114 19:06 --1 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l·) (2a+l·) Rl MDC Unit Prepared Analyzed DIIFac 
--,---~----

0.0646 0.0650 --0,0746 pCi/Sample 09/26/14 10:05 -09/30/1419:13' Uranium-233/234 0.0877 

Uramum-2351236 -0.0121 0.0420 0.0420 0.116 pCUSample 09/26114 10:05 09/30/14 19:13 
Uramum-238 0.0486 0.0514 0.0516 0.0744 pCi/Sample 09/26114 10:05 09/30114 19:13 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac 
-----"~----· ------

30.110 -09126114 10;05 091301141913 1 Uranium-232 

TestAmerica St Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total Apha Radium (GFPC) 

Analyte 

Total Alpha Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

LCS 

%Yield 

96.5 

LCSD 

%Yield 

99.1 

MB 

Result 

0.4351 

MB 

%Yield 

96.2 

LCS 

Qualifier 

LCSD 

Qualifier 

Count 

MB Uncert. 

Qualifier (2a+/-) 

u 0.427 

MB 

Qualifier Limits 

40.110 

Spike LCS 

Added Result 

45.0 41.08 

Limits 

40- 110 

Spike LCSD 

Added Result 

45.0 41.23 

Limits 

40- 110 

Total 

Uncert. 

(2a+/-) 

0.429 

LCS 

Qual 

LCSD 

Qual 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Thorium-228 0.0000 u 0.0937 0.0937 

Thorium-230 0.3720 0.111 0.115 

Thorium-232 0.01649 u 0.0330 0.0330 

MB MB 

Tracer %Yield Qualifier Limits 

Thorium-229 85.1 30.110 

RL 

1.00 

Total 

Uncert. 

(2a+/-) 

4.50 

Total 

Uncert. 

(2a+/-) 

4.48 

RL 

1.00 

1.00 

1.00 

MDC 

0.675 

RL 

1.00 

RL 

1.00 

MDC 

0.179 

0.0249 

0.0631 

TestAmerica Job ID: 160-8366-1 

Unit Prepared 

pCi/Sample 09/29/14 13:42 

Prepared 

09129114 13:42 

MDC Unit %Rec 

--"""'1"""'.o""""o pCi/Samr 91 

MDC Unit %Rec 
----

0.633 pCi/Samr 92 

Unit Prepared 

pCi/Sample 09/26/14 10:04 

pCi/Sample 09/26/14 10:04 

pCi/Sample 09/26/14 10:04 

Prepared 

09126114 10:04 

Analyzed 

10/01/14 10:05 

Analyzed 

10101114 10:05 

%Rec. 

Limits 

65.150 

%Rec. 

Oil Fac 

Di/Fac 

RER 

Limits RER Limit 

65- 150 0.02 

Analyzed Oil Fac 

09/30/14 19:06 

09/30/14 19:06 

09/30/14 19:06 

Analyzed Di/Fac 

09130114 19:06 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) (Continued) 

Spike LCS LCS 

Analyte Added Result Qual 

Thorium-230 17.3 19.86 

LCS LCS 

Tracer %Yield Qualifier Limits 

Thorium-229 84.1 30- 110 

Spike LCSD LCSD 

Analyte Added Result Qual 

Thorium-230 17.3 19.00 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Thorium-229 84.9 30- 110 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Uranium-233/234 0.06260 u 0.0593 0.0595 

Uranium-235/236 0.01113 u 0.0498 0.0498 

Uranium-238 0.02677 u 0.0309 0.0310 

MB MB 

Tracer %Yield Qualifier Limits 

Uranium-232 79.3 30.110 

Spike LCS LCS 

Analyte Added Result Qual 

Uranium-233/23 25.5 25.82 

4 
Uranium-238 26.0 26.10 

LCS LCS 

Tracer %Yield Qualifier Limits 

Uranium-232 77.6 30- 110 

Total 

Uncert. 

(2a+/-) 

1.85 

Total 

Uncert. 

(2a+/-) 

1.79 

RL 

1.00 

1.00 

1.00 

Total 

Uncert. 

(2a+/-) 

2.37 

2.39 

RL 

1.00 

RL 

1.00 

MDC 

0.0857 

0.107 

0.0268 

RL 

1.00 

1.00 

TestAmerica Job ID: 160-8366-1 

%Rec. 

MDC Unit %Rec Limits 

--co:-.O-::c6:-::2c::-9 pCi/Samr 115 81 _118 

%Rec. RER 

MDC Unit %Rec Limits RER Limit 

--O:-.Occ6:-4c::-3 pCi/Samr 110 81_118 0.24 

Unit Prepared Analyzed Oil Fac 

pCi/Sample 09/26/14 10:04 09/30/14 19:13 

pCi/Sample 09/26/14 10:04 09/30/14 19:13 

pCi/Sample 09/26/14 10:04 09/30/14 19:13 

Prepared Analyzed Di/Fac 

09126114 10:04 09130114 19:13 

%Rec. 

MDC Unit %Rec Limits 
-- --

0.0980 pCi/Samr 101 84-120 

0.0677 pCi/Samr 100 82 _122 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8366-1 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) (Continued) 

Total 

Spike LCSD LCSD Uncert. %Rec. RER 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits RER Limit 

Uranium-233/23 25.5 25.15 2.32 1.00 0.0885 pCi/Samr 99 84.120 0.14 1 

4 
Uranium-238 26.0 26.33 2.42 1.00 0.0706 pCi/Samr 101 82.122 0.05 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Uranium-232 77.6 30- 110 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8366-1 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8366-1 WAA-01-AF-PS-20140911 Totai/NA Filter ExtChrom 

160-8366-2 WAA-02-AF-PS-20140911 Totai/NA Filter ExtChrom 

160-8366-3 WAA-03-AF-PS-20140911 Totai/NA Filter ExtChrom 

160-8366-4 WAA-04-AF-PS-20140911 Totai/NA Filter ExtChrom 

160-8366-5 WAA-05-AF-PS-20140911 Totai/NA Filter ExtChrom 

160-8366-6 WAA-00-AF-FB-20140911 Totai/NA Filter ExtChrom 

LCS 160-146176/2-A Lab Control Sample Totai/NA Filter ExtChrom 

LCSD 160-146176/3-A Lab Control Sample Dup Totai/NA Filter ExtChrom 

MB 160-146176/1-A Method Blank Totai/NA Filter ExtChrom 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8366-1 WAA-01-AF-PS-20140911 Totai/NA Filter ExtChrom 

160-8366-2 WAA-02-AF-PS-20140911 Totai/NA Filter ExtChrom 

160-8366-3 WAA-03-AF-PS-20140911 Totai/NA Filter ExtChrom 

160-8366-4 WAA-04-AF-PS-20140911 Totai/NA Filter ExtChrom 

160-8366-5 WAA-05-AF-PS-20140911 Totai/NA Filter ExtChrom 

160-8366-6 WAA-00-AF-FB-20140911 Totai/NA Filter ExtChrom 

LCS 160-146177/2-A Lab Control Sample Totai/NA Filter ExtChrom 

LCSD 160-146177/3-A Lab Control Sample Dup Totai/NA Filter ExtChrom 

MB 160-146177/1-A Method Blank Totai/NA Filter ExtChrom 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8366-1 WAA-01-AF-PS-20140911 Totai/NA Filter DPS-0 

160-8366-2 WAA-02-AF-PS-20140911 Totai/NA Filter DPS-0 

160-8366-3 WAA-03-AF-PS-20140911 Totai/NA Filter DPS-0 

160-8366-4 WAA-04-AF-PS-20140911 Totai/NA Filter DPS-0 

160-8366-5 WAA-05-AF-PS-20140911 Totai/NA Filter DPS-0 

160-8366-6 WAA-00-AF-FB-20140911 Totai/NA Filter DPS-0 

LCS 160-146509/2-A Lab Control Sample Totai/NA Filter DPS-0 

LCSD 160-146509/3-A Lab Control Sample Dup Totai/NA Filter DPS-0 

MB 160-146509/1-A Method Blank Totai/NA Filter DPS-0 

TestAmerica St. Louis 
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Tracer/Carrier Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8366-1 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total 
Matrix: Filter Prep Type: Totai/NA 

Percent Yield (Acceptance Limits) 

Ba 

Lab Sample ID Client Sample ID (40-110) 

160-8366-1 WAA-01-AF-PS-20140911 103 

160-8366-2 WAA-02-AF-PS-20140911 104 

160-8366-3 WAA-03-AF-PS-20140911 101 

160-8366-4 WAA-04-AF-PS-20140911 104 

160-8366-5 WAA-05-AF-PS-20140911 100 

160-8366-6 WAA-00-AF-FB-20140911 103 

LCS 160-146509/2-A Lab Control Sample 96.5 

LCSD 160-146509/3-A Lab Control Sample Dup 99.1 

MB 160-146509/1-A Method Blank 96.2 

Tracer/Carrier Legend 

Ba- Ba Carrier 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

Th-229 

Lab Sample ID Client Sample ID (30-110) 

160-8366-1 WAA-01-AF-PS-20140911 94.1 

160-8366-2 WAA-02-AF-PS-20140911 48.6 

160-8366-3 WAA-03-AF-PS-20140911 92.7 

160-8366-4 WAA-04-AF-PS-20140911 85.2 

160-8366-5 WAA-05-AF-PS-20140911 85.8 

160-8366-6 WAA-00-AF-FB-20140911 34.7 

LCS 160-146176/2-A Lab Control Sample 84.1 

LCSD 160-146176/3-A Lab Control Sample Dup 84.9 

MB 160-146176/1-A Method Blank 85.1 

Tracer/Carrier Legend 

Th-229 = Thorium-229 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

U-232 

Lab Sample ID Client Sample ID (30-110) 

160-8366-1 WAA-01-AF-PS-20140911 86.6 

160-8366-2 WAA-02-AF-PS-20140911 86.3 

160-8366-3 WAA-03-AF-PS-20140911 83.7 

160-8366-4 WAA-04-AF-PS-20140911 60.6 

160-8366-5 WAA-05-AF-PS-20140911 80.8 

160-8366-6 WAA-00-AF-FB-20140911 73.1 

LCS 160-146177/2-A Lab Control Sample 77.6 

LCSD 160-146177/3-A Lab Control Sample Dup 77.6 

MB 160-146177/1-A Method Blank 79.3 

Tracer/Carrier Legend 

U-232 = Uranium-232 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

November 13, 2014 

J8468 

WAA-01-AF-PS-20140917, WAA-02-AF-PS-20140917, WAA-03-
AF-PS-20140917, WAA-04-AF-PS-20140917, WAA-05-AF-PS-
20140917, and WAA-00-AF-FB-20140917 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

l3 October 2014 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ8468 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ8468 
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DATA ASSESSMENT 

Sample delivery group (SDG) J8468 included five (5) environmental air (filter) samples and one (1) QC 
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846 
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 
Ga-01-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided 
adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blanks yielded a low activity of gross alpha. The similar activities in some field 
samples were qualified as laboratory contamination and flagged "U". The field blank yielded a low beta 
activity. The other field samples yielded more than 5 times the field blank beta activity, so no further 
qualifications were applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the LCS analyses were within established control limits. No qualifications 
were applied. 

V. Surrogates 

Surrogates are not used in these radioanalytical methods. 

VI. Comments 

Some detected gross beta activities were less than their reporting limits ("RL"). These extrapolations 
should be qualified as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as 
qualified for their intended purposes. 

103!9025140058.000 3 SDGJ8468 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

913012014 1:15:59 PM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8468-2 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8468-2 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-8468-2 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-8468-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 9/22/2014 12:52 PM; the samples arrived in good condition, properly preserved. The temperature of the 

cooler at receipt was 21.3° C. 

GROSS ALPHA AND GROSS BETA RADIOACTIVITY 

Samples WAA-01-AF-PS-20140917 (160-8468-1), WAA-02-AF-PS-20140917 (160-8468-2), WAA-03-AF-PS-20140917 (160-8468-3), 
WAA-04-AF-PS-20140917 (160-8468-4), WAA-05-AF-PS-20140917 (160-8468-5) and WAA-00-AF-FB-20140917 (160-8468-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared and analyzed on 

09/24/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

RADIUM-226 & OTHER GAMMA EMITTERS (GS) 

Samples WAA-01-AF-PS-20140917 (160-8468-1), WAA-02-AF-PS-20140917 (160-8468-2), WAA-03-AF-PS-20140917 (160-8468-3), 

WAA-04-AF-PS-20140917 (160-8468-4), WAA-05-AF-PS-20140917 (160-8468-5) and WAA-00-AF-FB-20140917 (160-8468-6) were 

TestAmerica St. Louis 

WLLFOIA4312- 015- 0155401 



Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8468-2 

Project/Site: West Lake Landfill- Filters 

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared on 09/24/2014 and 
analyzed on 09/25/2014 and 09/26/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 
phone 314.298.8566 fax 

sample. 

C,hain of Custody Record Test America 
THE LEADER IN ENVIRONMENTAL TESTING 

Sample Sample 
Date Time 

9/17/14 10:57 

9/17/14 11:19 Filter Air 

9/17/14 11:49 Filter Air for all samples 

9/17/14 12:05 Filter Air 

9/17{14 11:33 Filter Air 

9/17!14 NA Filter Air I 1 

Please List any EPA Waste Codes for the sample in the 

0Retwn to Oient 0Disposal by Lab Months 

Company: Received in Laboratory by: Company: Datemme: 

No. CA-C-WI-002, Rev. 4.3, dated 12/05/2013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 8468 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 
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List Source: TestAmerica St. Louis 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-8468-2 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9310 

GA-01-R 

Method Description 

Gross Alpha I Beta (GFPC) 

Cesium-137 & Other Gamma Emitters (GS) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-8468-2 

Protocol 

SW846 

DOE 

Laboratory 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-8468-1 

160-8468-2 

160-8468-3 

160-8468-4 

160-8468-5 

160-8468-6 

Client Sample ID 

WAA-01-AF-PS-20140917 

WAA-02-AF-PS-20140917 

WAA-03-AF-PS-20140917 

WAA-04-AF-PS-20140917 

WAA-05-AF-PS-20140917 

WAA-00-AF-FB-20140917 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-8468-2 

Collected Received 

09/17/14 10:57 09/22/14 12:52 

09/17/1411:19 09/22/14 12:52 

09/17/1411:49 09/22/14 12:52 

09/17/14 12:05 09/22/14 12:52 

09/17/1411:33 09/22/14 12:52 

09/17/14 00:00 09/22/14 12:52 

TestAmerica St. Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill - Filters 

9310 Gross 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) ·---·-- ------~·-Gross Alpha 0.366 0.237 0.241 
Gross Beta 11.8 0.985 1.154 

Method: GA-01-R - Cesium-137 & Other Gamma Emitters 

Analyte Result Qualifier -----
-0.601 

Other Detected 

Radlonuclldes Result Qualifier 
-----Be-7 96.4 

Method: 9310 ·Gross I Beta (GFPC) 

Gross Beta 10.5 

Count 

Uncert. 

(2a+l·) 

Count 

Uncert. 

(2a+l·) 
----·-

42.0 

Count 

Uncert. 

0.916 

Total 

Uncert. 

(2a+/-) 

Total 

Uncert. 

(2a+l-) -----
43.2 

Total 

Uncert. 

1.39 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 

Analyte 

Other Detected 

Radionuclldes 

Other Detected 
Radionuclide 

Method: 9310 -Gross 

Analyte 
-='"'--~---

Gross Alpha 

Gross Beta 

Result Qualifier 
--2.50 

Result Qualifier 

None 

I Beta (GFPC) 

Result Qualifier 
----~--

0.463 

11.0 

Count 

Uncert. 

(2a+/-) 

20 1 

Total 

Uncert. 

Count Total 

Uncert. 

(2a+l-) 

Count 

Uncert. 

(2a+l-) 

'o25s 
0.946 

Uncert 

(2a+l·) 

Total 

Uncert. 

(2a+/-l 
--o2so 

1.45 

RL 

10.0 

RL 

RL ---

10.0 

RL 

RL 

TestAmerica Job ID: 160-8468-2 

MDC Unit Prepared Analyzed DiiFac 
-~----.~ 09/247i413 .... 33" "09724/i42o.2s-pCi/Sample 1 

0 409 pCiiSample 09/24/14 13:33 09/24/14 20.26 

MDC Unit Prepared Analyzed DiiFac 
9.02 pCi/Sample- 09/24/14 13:36. o9i25t1417:1s 

MDC Unit Prepared Analyzed Dil Fac --- -----~- -------40.2 pCi/Samp/e 09124114 13:36 09125114 17:16 

Unit Prepared Analyzed Dil Fac 
09J24t14n33 -o9/W142o.2s 

0.433 pCi/Sample 09/24114 13:33 09/24114 20:26 

MDC Unit 

pCi/Sample 

MDC Unit 

o.269 pciisample-· 

Prepared 

09124114 13·36 

Prepared 

Analyzed Di/Fac __ " _____ _ 
09125114 17:51 

Analyzed Dll Fac 
-------~~~-~~ --
09124/14 20 26 

10.0 o 426 pCi/Sample 09/24114 13.33 09/24114 20.26 

TestAmenca St Louis 

Page 10 of 15 9/30/2014 
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Client Sample Results Client Tetra Tech EM Inc .. 
TestAmerica Job ID: 160-8468-2 

ProjecUS1te West Lake Landfill - Filters 

Method: GA-01-R • Cesium-137 Emitters 
Count Total 

Uncert. Uncert. Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Di!Fac 

--~--~-·------- --o:aao -~ ... ---~ 
;;cusampla·· -~-----~--- -· . o9t25t14.1T54-

Cesrum-137 
4.95 

09/24/14 13 36 
Count Total Other Detected 

Uncert. Uncert. Radionuclides Result Qualifier (2a+l·) (2a+l·) Rl. MDC Unit Prepared Analyzed Dil Fac 
----- ~*~--~-- ---- ------ ·---------- ------ -------

Other Detected None 
pCi/Sample 09124114 13:36 09125114 17:54 

Radionuc/ide 

Method: 9310 ·Gross I Beta (GFPC) 
Count Total 

Uncert. Uncert. 
Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed DiiFac 

----~-·-M· ---,-~-----

0.316 pi::i/Sample 
-~-----

.09/24/14 20.26 

0.341 0.243 0.246 
09124/14 13:33 1 

Gross Beta 9.90 0.896 1.34 0.435 pCi/Sample 09/24/14 13.33 09/24114 20;26 
Method: GA-01-R • Cesium-137 & Other Gamma Emitters (GS) 

Count Total 
Uncert. Uncert. Analyte Result Qualifier (2a+/-) (2a+/-) Unit Prepared Analyzed DiiFac ------

09/24/1413:36 

-0.0667 3.15 pCi/Sample 
Count Total Other Detected 

Uncert. Uncert. Radionuclldes Result Qualifier (2a+l·) (2a+l·) Rl. MDC Unit Prepared Analyzed Dll Fac 
-----

·-~~~~---"--

Other Detected None 
pCIISample 09124114 13:36 09125/14 18:31 

Radionuc/ide 

Method: 9310 ·Gross Alpha I Beta (GFPC} 
Count Total 

Uncert. Uncert. Analyte Result Qualilier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed DiiFac 
---~-----· ----~ - ~o.2os o9124n4 13:33 ~ci9124i14 2o 2s · 

0.183 0.204 0 322 Gross Beta 9.59 0.886 1.31 10,0 0.425 pCi/Sample 09/24114 13:33 09/24114 20.26 
Method: GA-01·R • Cesium-137 & Other Gamma Emitters 

Count Total 
Uncert. Uncert. Analyte Result Qualifier (2a+/-l (2a+l·) MDC Unit Prepared Analyzed DiiFac 

ce5illin:137 · - --·---- ··-----
~--~---- -~-~--~-· 

0.355 5.12 5.12 9 56 pCi/Sample 09/24/14 13:36 

TestAmenca St Louis 
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Client Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill ~ Filters 

Other Detected 

Radionuclldes 
---------· Other Detected 

Radionudide 

Method: 9310 ·Gross 

Analyte 

Gross Beta 

Result Qualifier 

I Beta 

Result Qualifier 
--o:oo4so 

1.62 

Client Sample Results 

Count Total 
Uncert. 

(2crW 

Count 

Uncert. 

(2a+l·) 

Uncert. 

(2u+l-) 

Total 

Uncert. 

(2a+/·) ------
0.116 

0.453 

RL MDC Unit 

pCi/Sample 

MDC Unit -------
pCitsample-0.271 

10.0 0.446 pCi/Sample 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+l·) RL MDC Unit ----· - -----

pCi/Sample--
·8.00 320 14.8 

Count Total 
Other Detected 

Uncert. Uncert. 
Radio nuclides Result Qualifier (2u+l-) (2u+l·) RL MDC Unit Other Detected 

pcvsaiiiilie-Radionuc/ide 

Page 12 of 15 

TestAmerica Job ID: 160-8468-2 

Prepared Analyzed DIIFac 

1 
-09124114 13,36 .. -09726114 09,~1-

Prepared Analyzed Oil Fac 
Qg/24/14 13:33 ------09/24114 21:34 
09/24/14 13.33 09124/14 21:34 

Prepared Analyzed DiiFac 
oei24t14 13:35-

-------09/25114 18:45 1 

Prepared Analyzed Dil Fac 
0012411413':36 

-~--·~--

09125114 18:45 

TestAmenca St touls 

9/30/2014 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8468-2 
Project/Site: West Lake Landfill- Filters 

Method: 9310- Gross Alpha I Beta (GFPC) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.3779 0.237 0.241 10.0 0.280 pCi/Sample 09/24/14 13:33 09/24/14 20:25 

Gross Beta 0.09239 u 0.266 0.266 10.0 0.472 pCi/Sample 09/24/14 13:33 09/24/14 20:25 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Alpha 5.37 5.427 1.00 10.0 0.271 pCi/Samr 101 75.125 

Total 

Spike LCSB LCSB Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Beta 19.2 18.20 2.18 10.0 0.450 pCi/Samr 95 75.125 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Gross Alpha 0.366 0.5998 0.292 10.0 0.280 pCi/Samr 0.44 

Gross Beta 11.8 12.35 1.59 10.0 0.472 pCi/Samr 0.17 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 -1.738 u 8.23 8.24 20.0 12.8 pCi/Sample 09/24/14 13:36 09/25/14 17:14 

Count Total 

Other Detected MB MB Uncert. Uncert. 

Radionuclides Result Qualifier (2a+!-) (2a+!-) RL MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCi!Sample 09124114 13:36 09125114 17:14 

Radionuclide 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8468-2 
Project/Site: West Lake Landfill- Filters 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) (Continued) 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-----

Americium-241 32000 32200 3360 165 pCi/Samr 101 87.116 

Cesium-137 11200 10830 1150 20.0 103 pCi/Samr 97 87.120 

Cobalt-60 12300 12150 1240 50.5 pCi/Samr 99 87.115 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Cesium-137 -0.601 u 1.605 u 3.74 20.0 6.76 pCi/Samr 0.25 1 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8468-2 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8468-1 WAA-01-AF-PS-20140917 Totai/NA Filter None 

160-8468-1 DU WAA-01-AF-PS-20140917 Totai/NA Filter None 

160-8468-2 WAA-02-AF-PS-20140917 Totai/NA Filter None 

160-8468-3 WAA-03-AF-PS-20140917 Totai/NA Filter None 

160-8468-4 WAA-04-AF-PS-20140917 Totai/NA Filter None 

160-8468-5 WAA-05-AF-PS-20140917 Totai/NA Filter None 

160-8468-6 WAA-00-AF-FB-20140917 Totai/NA Filter None 

LCS 160-145866/2-A Lab Control Sample Totai/NA Filter None 

LCSB 160-145866/3-A Lab Control Sample Totai/NA Filter None 

MB 160-145866/1-A Method Blank Totai/NA Filter None 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8468-1 WAA-01-AF-PS-20140917 Totai/NA Filter None 

160-8468-1 DU WAA-01-AF-PS-20140917 Totai/NA Filter None 

160-8468-2 WAA-02-AF-PS-20140917 Totai/NA Filter None 

160-8468-3 WAA-03-AF-PS-20140917 Totai/NA Filter None 

160-8468-4 WAA-04-AF-PS-20140917 Totai/NA Filter None 

160-8468-5 WAA-05-AF-PS-20140917 Totai/NA Filter None 

160-8468-6 WAA-00-AF-FB-20140917 Totai/NA Filter None 

LCS 160-145868/2-A Lab Control Sample Totai/NA Filter None 

MB 160-145868/1-A Method Blank Totai/NA Filter None 

TestAmerica St. Louis 

WLLFOIA4312- 015- 0155413 



Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

November 13, 2014 

J8693 

WAA-01-AF-PS-20141001, WAA-02-AF-PS-20141001, WAA-03-
AF-PS-20141001, WAA-04-AF-PS-20141001, WAA-05-AF-PS-
20141001, and WAA-00-AF-FB-20141001 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

l3 November 2014 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ8693 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ8693 
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DATA ASSESSMENT 

Sample delivery group (SDG) J8693 included five (5) environmental air (filter) samples and one (1) QC 
sample (a field blank). Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method 
9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-
0 1-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

Insufficient sample was available for MS/MSD analyses. Duplicate LCS analysis provided adequate data 
on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded a low activity for two (of three) thorium isotope and one (of three) 
uranium isotopes. The field blank yielded low activities for all thorium isotopes and two uranium 
isotopes. The blank activity was similar to those seen in the other field samples. No qualifications were 
applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the duplicate LCS analyses were within established control limits. However, 
the difference (expressed as "relative error ratio", RER) for total alpha radium recoveries was 1.73, well 
above the QC limit of 1.0. No qualifications were applied. 

V. Surrogates 

These radioanalytical methods use a "carrier" or "tracer", whose recovery serves the same functions as 
surrogate recoveries. All carrier and tracer recoveries were within the laboratory's QC limits. No 
qualifications were applied. 

VI. Comments 

All detected results were less than their reporting limits ("RL"). These extrapolations should be qualified 
as estimated (flagged "J"). For the field blank and most other samples, the minimal detectable 
concentration (MDC) for total alpha radium exceeded its RL, due to insufficient sample. No 
qualifications were applied for this, but the MDC' s for these samples should be used in lieu of the RL. 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with few qualifications applied. All data are usable as qualified for 
their intended purposes. 

103!9025140058.000 3 SDGJ8693 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

1013112014 9:51:25 AM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8693-1 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8693-1 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-8693-1 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-8693-1 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 10/6/2014 1:25PM; the samples arrived in good condition, properly preserved. The temperature of the 

cooler at receipt was 20.6° C. 

TOTAL ALPHA RADIUM IGFPCI 

Samples WAA-01-AF-PS-20141001 (160-8693-1), WAA-02-AF-PS-20141001 (160-8693-2), WAA-03-AF-PS-20141001 (160-8693-3), 
WAA-04-AF-PS-20141 001 (160-8693-4), WAA-05-AF-PS-20141 001 (160-8693-5) and WAA-00-AF-FB-20141 001 (160-8693-6) were 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 10/14/2014 and 

analyzed on 10/16/2014. 

The sample duplicate replicate error ratio (RER) value (1. 73) associated with the following samples was greater than the limit of 1.0: 

(LCS 160-149536/2-A), (LCSD 160-149536/3-A), (MB 160-149536/1-A), WAA-00-AF-FB-20141001 (160-8693-6), 

WAA-01-AF-PS-20141 001 (160-8693-1 ), WAA-02-AF-PS-20141 001 (160-8693-2), WAA-03-AF-PS-20141 001 (160-8693-3), 

WAA-04-AF-PS-20141001 (160-8693-4), WAA-05-AF-PS-20141001 (160-8693-5). Duplicate precision is demonstrated by an acceptable 

relative percent difference (RPD) of less than 40% (39%). 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8693-1 

Project/Site: West Lake Landfill- Filters 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). A LCS/LCSD 
was used instead. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

ISOTOPIC THORIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20141001 (160-8693-1), WAA-02-AF-PS-20141001 (160-8693-2), WAA-03-AF-PS-20141001 (160-8693-3), 
WAA-04-AF-PS-20 141 001 (160-8693-4 ), WAA-05-AF-PS-20 141 001 (160-8693-5) and WAA-00-AF-FB-20141 001 (160-8693-6) were 
analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 10/14/2014 and analyzed 
on 10/21/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). A LCS/LCSD 
was used instead. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

ISOTOPIC URANIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20141001 (160-8693-1), WAA-02-AF-PS-20141001 (160-8693-2), WAA-03-AF-PS-20141001 (160-8693-3), 
WAA-04-AF-PS-20141 001 (160-8693-4), WAA-05-AF-PS-20141 001 (160-8693-5) and WAA-00-AF-FB-20141001 (160-8693-6) were 

analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 10/14/2014 and analyzed 
on 10/21/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). A LCS/LCSD 
was used instead. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Louis 
13715 Rider Trail North 

Chain of Custody Record I Test America 
Earth City, MO 63045 
phone 314.298.8566 fax 

Client Contact 
Tetra Tech, Inc. 
415 Oak Street 

Kansas City, MO 64106 
(816) 412-1786 Phone 
(816) 816-410-1748 FAX 
Project Name: West Lake Landfill Site 
Site: Bridgeton, MO 
PO# 1105610 

Sample Identification 

WAA-01-AF-PS-20141001 

WAA-02-AF-PS-20141001 

WAA-03-AF-PS-20141001 

WAA-04-AF-PS-20141001 

~ WAA-05-AF-PS-20141001 

15 WAA-00-AF-FB-20141 001 

~ 

~ 

Possible Hazard Identification: 

Regulatory P ogram: Dow 0NPDES 

Project Manager. Dave Kinroth 
Tel/Fax: 314-517 798 

Analysis Turnaround Time 
0 CALENDAR DAYS 0 WORKING DAYS 

TAT if different from Below __ 20 __ 

D 2weeks 

D 1 week 

D 2days 

D l day 

"''"'""'"' 
Sample 

Type 
SamplE (C=Comp, #of 

Date Time G=Grabl Matrix Cont 

10/1/14 12:13 Filtt>r Air 1 

10/1/14 11:18 Filter Air 1 

10/1/14 11:47 Filter Air 1 

10/1/14 12:01 Filter Air 1 

10/1114 11:32 Filter Air 1 

10/1/14 NA Filter Air 1 

Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste 
Comments Section if the lab is to dispose ofthe sample. 

THE LEADER IN ENVIRONMENTAL TESTJMG 

0RCRA 0ot:her: ' TestAmerica Laboratories, inc. 
Site Contact: Dave Kinroth Date: f0-1-14 coc No: 
Lab Contact: Mike Franks Carrier: NA l _1 of 1 COCs 

! Sampler: 

- For Lab Use Only: 
z 6 Walk-in Client: 

r ~ E E E a.. 
Lab Sampling: > 

! 
::l ::;, 

u_ - g ~ 
:;:1 @_ ·g "2 > c 0.. 0:: !!! CD 1-; ~ 

(f) 
_g t= ::> ~I J t I I I~ I I I I I IJob f SDG No.: a E 0 0 - ;;;;;: E a. 
~ ·a. § E 

~ ~ 
;;;;;: 

i "' lll 
~ ~ 

'0 (/) e 'f & ... E 
j 

(!) 

~ 
0:: 'f 1.0 .g 0 1.0 

~ 0 ffi u: :. ffi (!) ffi < . I Sample Specific Notes: 
' 

X X X X X X ! * 9315 Radium-226 (GFPC) 

X X 
I 

contingt>nt upon TAR results X X X X 

X X X X X X ! for all samples 

I 
X X X X X X ! 

X X X X X X 

X X X X X X 

---

I Ill U/111 ~~~~~~111~11~ 
160-8693 Chain of Custody 

---
---
---

1 I I I l l 1 ----

0Non-Hazard 0Aammable OSkin Irritant QPoison B Qunknown 0Retum to Client QDisposal by lab 0Archive fo~: Monthi. 
Speciallnstructions/QC Requirements & Comments: 

Custody Seals Intact: _ O No Custody Seal No.: JCoo!er Temp. (C}: Obs'd: 1torr'a: Therm ID No.: 
Relinquished by~~~ Compan~- { L__ .. ·IDat.err_ ime:. ~~I eUt\ JT:k,(T" _lo -6:H__ 

Received by: 

""'--

Company: 

I 
Date/Time: 

~eltnquished by: Company: Datemme: 

~aJ-L 
Comt>§ny: 

_-r~~luL.A 
Date/Time: _ 

/0-~'14-~ ~elinquished by: ~Company: I !Date/Time: ieived in lj!6or~y: IComlany: IDatemme: 

~ I ---- ··- Form No. CA-C-Wt-tl02, Rev. 4.3, dated 12/0512013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 8693 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-8693-1 

List Source: TestAmerica St. Louis 

Comment 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 
G 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

RPD of the LCS and LCSD exceeds the control limits 

Result is less than the sample detection limit. 

The Sample MDC is greater than the requested RL. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-8693-1 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9315 

A-01-R 

A-01-R 

Method Description 

Total Apha Radium (GFPC) 

Isotopic Thorium (Alpha Spectrometry) 

Isotopic Uranium (Alpha Spectrometry) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-8693-1 

Protocol 

SW846 

DOE 

DOE 

Laboratory 

TALSL 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-8693-1 

160-8693-2 

160-8693-3 

160-8693-4 

160-8693-5 

160-8693-6 

Client Sample ID 

WAA-01-AF-PS-20141001 

WAA-02-AF-PS-20141 001 

WAA-03-AF-PS-20141 001 

WAA-04-AF-PS-20141 001 

WAA-05-AF-PS-20141 001 

WAA-00-AF-FB-20141 001 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-8693-1 

Collected Received 

10/01/14 12:13 10/06/14 13:25 

10/01/1411:18 10/06/14 13:25 

10/01/14 11:47 10/06/14 13:25 

10/01/14 12:01 10/06/14 13:25 

10/01/1411:32 10/06/14 13:25 

10/01/14 00:00 10/06/14 13:25 

TestAmerica St. Louis 
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Client Sample Results Client Tetra Tech EM Inc. 
TestAmenca Job JD: 160-8693-1 

ProjecUSite: West lake Landfill Filters 

Total 

Count Total 
Uncert. Uncert. Analyte Result Qualifier (2a+l-) (2a+l·) RL MDC Unit Prepared Analyzed DIIFac 

---~-- -o:sa9 ·-·-~·----·-
·~-" ~~·----

p·cits.ampre • iot14t141o59 
0.594 0 845 

1 Carrier %Yield Qualifier Limits 
Prepared Analyzed Oil Fac 

----~ ------- ~-~~···-

·-- ·-------·-- "i0ii6i14Ti:Ja· 

Ba Carrier 103 40- 110 
10114114 10:59 

A-01-R -Isotopic Thorium 
Count Total 

UncerL Uncert. Analyte Result Qualifier (2a+l-) (2a+l-l RL MDC Unit Prepared Analyzed DiiFac ------ -----~- --0.157 ·--------~ 0.124 1.00 pCi/Sample Tnorium-:130 
0.0936 1.00 0.0595 pCi/Sample 10/1411411:43 10/21114 20:49 Thorium-232 
0.0266 1.00 0.0230 pCi/Sample 10/14/14 11:43 10/21/14 20:49 

Tracer %Yield Qualifier Limits 
Prepared Analyzed Oil Fac 

~·---~-
~-- ~·~·~ 

-10114114-11 :4:3' 
------~ 

92.6 30- 110 
10121114 20.49 

Method: A·01·R -Isotopic Uranium 
Count Total 

UncerL Uncert. Analyte Result Qualifier (2a+/-) (2a+/-) Rl MDC Unit Prepared Analyzed Oil Fac 
------- ------

-·~-~-

1011411411:43 

Uranium-233/234 0.114 0.0763 0.0769 pCi/Sample Uranium-2351236 0.0607 0.0573 0.0575 1.00 0.0775 pCi/Sample 10/14114 11:43 10/21114 20:44 Uranium-238 0.0730 0.0487 0.0491 1.00 0.0243 pCIISample 10/14114 11:43 10/21/14 20:44 
Tracer %Yield Qualifier Limits 

Prepared Analyzed Dll Fac 
~--87.8 ~--~~ ~-<~ 

-To!14!t4 11:43 
---~-~ 

30- 110 
10121114 20.44 

Method: 9315- Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. Analyte Result Qualifier (2a+/-) (2a+/-) Rl MDC Unit Prepared Analyzed Dil Fac 

-------~-----~- -----· -----0.655 -~-·----· '1 0/i 4i14'""1ii".59 i iii1611417 :Is-

Total Alpha Radium 0.355 0.655 
pC1/Sample 

Carrier %Yield Qualifier Limits 
Prepared Analyzed Oil Fac 

Ba Carrier "·--~97 3 "4o:"tto 
1oh61i4 1736 

A-01-R ·Isotopic Thorium (Alpha 
Count Total 

Uncert. UncerL Ana!yte Result Qualifier (2a+/-) (2a+/-l Rl. MDC Unit Prepared Analyzed Oil Fac 
"'---·~~-~-~~-

0.122 0.124 1,00 pdtsalriPie i'o/1411411:43 1oi21i14.2o·49-
Thormm-228 0.249 
Thorium-230 0.281 0 0995 1.00 0.0249 pCiiSample 10/14114 11 43 10/21/14 20 49 Thorium-232 0.0401 0.0434 0 0632 pCi/Sample 10/14114 11'43 10121114 20 49 

TestAmerica St Louis 
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Client Sample Results 
Client Tetra Tech EM Inc. TestAmerica Job ID. 160-869~1 ProjecUSite: West Lake Landfill Filters 

Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac ~---849 ~*~-~--

·-1 0!147i 411:43 7oa1i14 20 49 
30- 110 

1 

A.C1·R • Uranium 
Count Total 

Uncert Uncert 
Analyte Result Qualifier (2a+/·) (2a+/-) Unit Prepared Analyzed DIIFac -·~~- ~~~----~- - -~~-- - ·~ --

pci;sample 1012l/14 20:44-
0,0492 0,0614 0.0615 

Uranium-235/236 0.0102 0.0204 0.0204 pCiiSample 10114114 11'43 10121114 20:44 
Uramum-236 -0,0491 0.0768 0,0769 pCi/Sample 10/14/14 11:43 10121114 20:44 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac -~--- ----- --------86.6 30- 110 10114114 11'43 10121/14 20.'44 1 

Method: 9315- Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 
Analytc Result Unit Prepared Analyzed Dil Fac Total Alpha Radium~--

pCi/Sample ---·--0.385 
10/16/14 17:36 

Carrier %Yield Qualifier Limits Prepared Analyzed DI/Fac ~~- .. ------- --·---
Toii6114 i7:36 

Ba Carrier 40- 110 10114114 10:59 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l-) (2a+l-) RL MDC Unit Prepared Analyzed Dll Fac ------- "'""'~----

10I141i41i:;j3 -10/:21/14 20:49 
Thorium-228 0.193 0.114 0.115 0.159 1 
Thorium-230 0.426 0.119 0.124 l.OO 0.0615 pC1/Sample 10/14114 11:43 10/21114 20:49 
Thorium-232 0.0400 0.0423 0,0425 0.0612 pCi/Sample 10114114 11 43 10121114 20:49 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac --~-·-- ~---·-~--~--- --·oo•• '"'"~ ~ --~ 

~tott4tT41T43 -------Thorium-229 30- 110 10121114 20:49 

Method: A-01-R -Isotopic Uranium 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+l·) Rl MDC Unit Prepared Analyzed Oil Fac ,__,._ __ ,"" __ 

---~--
-----~~- ---"-·---~~--0.0752 0.0689 0.0692 0.103 pCi/Sample 10/14/1411:43 1 

Uranium-2351236 0.0208 0.0294 0,0295 0.0312 pCi/Sample 10/14/14 11:43 10/21114 20.45 
Uranium-238 0.0417 0,0501 0.0502 0 0799 pCIISample 1011411411:43 10121114 20 45 

Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac -~---- -~~~-

3?F.Tio- 1oi147i41t·4ff 1di217l42045 1 Uranium-232 

TestAmerica St Lows 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake landfill- Filters 

Count Total 
Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+/-) RL MDC ----~~~ --~--··- -" "~-~cy-·-- ------·-Radium 0.846 0.548 0.553 0.762 

Carrier %Yield Qualifier Limits 
----·----~--·-~ ----·---·-Ba Carrier 

Method: A-01-R- Thorium 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC ----- ----- --~---·- -~~-·- ··------Thorium-228 0.305 OJ26 0.129 1.00 0.149 
Thorium-230 0.354 0.114 0.118 1 00 0.0807 
Thorlum-232 0.0503 0.0530 0.0532 0.0803 

Tracer %Yield Qualifier Limits 
Thorium-229 

Method: A-01-R -Isotopic Uranium (Alpha 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) MDC ---- --~-~-

0.113 
0.109 0.0806 

Uranium·235/236 0.000 0.0296 0.0800 
Uranlum-238 0.0671 0.0628 0.0928 

Tracer %Yield Qualifier Limits 
-~ ----- -----~ 

30. 110 

Method: 9315- Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l·l (2a+l·) RL MDC rola1 Alpha Radium- --- ---·o.a33 ~---- --------· ··--o.6n -·- 1.00 0.672 

Carrier %Yield Qualifier Limits ·--- -·-,~--~ --·giJ . -""46 ~11(f Ba Carrier 

-Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l-) (2a+/-) Rl MDC 

~~-~-.-~ .. -~ 
0.132 0 .. 134 1 00 0180 

Thorium-230 0.116 0.120 1.00 0.0846 
Thorium-232 0.0399 0.0480 0 0481 0.0757 

Tracer %Yield Qualifier Limits 
··ao9 Jo: 110 

Page 12 of 18 

Unit 

pciisample 

Unit -----pCI/Sample 

pCilSample 

pC!ISample 

Unit 

IJCi.iSamPie 
pCi/Sample 

pCiiSample 

Unit 

i)ciisam'Ple 

Unit 

pCi/Sample 

pCiiSample 

TestAmerica Job ID: 160-8693-1 

Prepared 
·-·-·M--·--
10/14/14 10.59 

Prepared 
------------

10114114 10:59 

Prepared 

10/14/1411:43 

10/14114 11 43 

Prepared 

101i4114 1t:4:f 

Prepared 

10/14/14 11::43" 

10/14114 11:43 

10/14114 11:43 

Prepared 

10114114 11:43 

Prepared 
·1ol141141o59--

Prepared 

"10714114 10 59 

Prepared 
-·~W-~-~-4~--

10/14/14 11:43 

10114/14 11 43 

10/14114 11:43 

Prepared 

Analyzed ---------10/16114 17:36 

Analyzed 
--1'0!16114 tr:JB. 

Analyzed 

10121/14 20.49 

10/21/14 20'49 

Analyzed -------10121114 20..'49 

Analyzed 
--------· 10/21114 20:45 

10121114 20:45 

10/21114 20.45 

Analyzed 
---~--

10121/14 20.45 

Analyzed -----·--10/16/14 17·36 

Analyzed 

To!1611417.36 

Analyzed 
10121714 20~9-· 

10/21114 20.49 

10/21/14 20:49 

Analyzed 

1o/21i14-2o 49 

Oil Fac 

1 

Dll Fac 

DIIFac 

Dll Fac 

Oil Fac 

Dif Fac 

DIIFac 
---1 

DiiFac 

1 

DIIFac 

Dll Fac 

TestAmerica St. Louis 

10/31/2014 
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Client Sample Results 
Client Tetra Tech EM Inc. TestAmenca Job ID 160-8693~1 
ProJecUSite: West Lake Landfill - Filters 

Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2cr+l-l (2cr+/-) Unit Prepared Analyzed DiiFac 
·~-----·~-·-- --~----- ------~-

o~osss -~·-----· --------Uranium-233/234 0.0634 0.0593 pCi/Sample 10/14/14 11:43 
Uranium-235/236 0.000 0 0279 0.0279 pCi/Sample 10/1411411:43 10/21114 20•45 
Uranium-238 0.0633 0.0633 0.0635 pCi/Sample 10/14114 11.43 10/21114 20A5 

Tracer %Yield Qualifier Limits Prepared Analyzed Oil Fac uranTLifii=-232-·---·· -·---·- ~---~-
·---·---~· -10/21114 20A5 85.5 10114114 11"43 

Method: 9315- Total Apha Radium 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2cr+l-) (2cr+l-) Unit Prepared Analyzed Oil Fac 
Total Alpha Radium 

~--·-

pcitS-ampje- 1011611417:36 0.757 10/14114 10:59 

Carrier %Yield Qualifier Limits Prepared Analyzed Oil Fac 
Ba Carrier 1o!t4ttTto:59 • . totTtilt4 17:36 

Method: A-01-R Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2cr+l-) (2cr+l-) Rl. MDC Unit Prepared Analyzed Oil Fac --·-·-M-- ~~- -·----~~-~-~·-

i>ci/Sampta·· "i0ii4/1411 :4 3" "10721114 iii:.! 9" Thorium-228 0.110 0.112 0.0959 

Thorium-230 0.0947 0.0971 1.00 0.0331 pCi/Sample 10114/14 11:43 10/21/14 20:49 
Thorium-232 0.0403 0.0405 .00 0.0259 pCi!Sample 10114/14 11:43 10121/14 20:49 

Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac 
fhoiiUin7229 30-110 10i14/141fA3 1o721H4 20:49 1 

Method: A-01-R- isotopic Uranium 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2cr+/-) (2cr+/-) MDC Unit Prepared Analyzed Oil Fac 
Uranium-2331234·--- -- -0.0164 

.0,, ___ 
"'~-·-··~· ~··"~~~ 

i>ciisample·- 1oi21Pi4 2045. 0.0403 0.0403 0.0788 

Uranium-2351236 0.0307 . 0.0354 0.0355 0.0307 pCi/Sample 10114/14 11.43 10121114 20 45 
Ura!1ium-238 0.0574 0 .. 0434 0.0437 1.00 0.0246 pCi!Sample 10/14114 11.43 10121114 20 45 

Tracer %Yield Qualifier Limits Prepared Analyzed 011 Fac 
iJranium-232 ___ -·-84.3 -30~110 ~··---··~~-- .. 1012 iii42o~s· 10114114 11"43 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total Apha Radium (GFPC) 

Analyte 

Total Alpha Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

MB 

Result 

0.2740 

MB 

%Yield 

91.7 

LCS LCS 

%Yield Qualifier 

92.0 

LCSD LCSD 

%Yield Qualifier 

92.9 

Count 

MB Uncert. 

Qualifier (2a+/-) 

u 0.526 

MB 

Qualifier Limits 

40.110 

Spike LCS 

Added Result 

45.0 60.39 

Limits 

40- 110 

Spike LCSD 

Added Result 

45.0 40.55 

Limits 

40- 110 

Total 

Uncert. 

(2a+/-) 

0.526 

LCS 

Qual 

LCSD 

Qual 

* 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Thorium-228 0.1926 0.101 0.103 

Thorium-230 0.3297 0.103 0.107 

Thorium-232 -0.02030 u 0.0297 0.0298 

MB MB 

Tracer %Yield Qualifier Limits 

Thorium-229 91.0 30.110 

RL 

1.00 

Total 

Uncert. 

(2a+/-) 

6.79 

Total 

Uncert. 

(2a+/-) 

4.68 

RL 

1.00 

1.00 

1.00 

MDC 

0.923 

RL 

1.00 

RL 

1.00 

MDC 

0.130 

0.0241 

0.0883 

TestAmerica Job ID: 160-8693-1 

Unit Prepared 

pCi/Sample 10/14/14 10:59 

Prepared 

10114114 10:59 

MDC Unit %Rec 

--"""'1"""'.2c-=-8 pCi/Samr 134 

MDC Unit %Rec 

1.41 pCi/Samr 90 

Unit Prepared 

pCi/Sample 10/14/1411:43 

pCi/Sample 10/14/1411:43 

pCi/Sample 10/14/1411:43 

Prepared 

10114114 11:43 

Analyzed 

10/16/14 17:36 

Analyzed 

10116114 17:36 

%Rec. 

Limits 

65.150 

%Rec. 

Limits 

65.150 

Analyzed 

RER 

1.73 

10/21/14 20:49 

10/21/14 20:49 

10/21/14 20:49 

Analyzed 

10121114 20:49 

Oil Fac 

Di/Fac 

RER 

Limit 

Oil Fac 

Di/Fac 

TestAmerica St. Louis 

WLLFOIA4312- 015- 0155431 



QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) (Continued) 

Spike LCS LCS 

Analyte Added Result Qual 

Thorium-230 17.3 18.37 

LCS LCS 

Tracer %Yield Qualifier Limits 

Thorium-229 84.5 30- 110 

Spike LCSD LCSD 

Analyte Added Result Qual 

Thorium-230 17.3 19.21 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Thorium-229 84.3 30- 110 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Uranium-233/234 0.1017 0.0645 0.0651 

Uranium-235/236 0.009739 u 0.0337 0.0337 

Uranium-238 0.03905 u 0.0413 0.0415 

MB MB 

Tracer %Yield Qualifier Limits 

Uranium-232 92.1 30.110 

Spike LCS LCS 

Analyte Added Result Qual 

Uranium-233/23 25.5 25.55 

4 
Uranium-238 26.0 25.82 

LCS LCS 

Tracer %Yield Qualifier Limits 

Uranium-232 82.8 30- 110 

Total 

Uncert. 

(2a+/-) 

1.73 

Total 

Uncert. 

(2a+/-) 

1.80 

RL 

1.00 

1.00 

1.00 

Total 

Uncert. 

(2a+/-) 

2.34 

2.36 

RL 

1.00 

RL 

1.00 

MDC 

0.0750 

0.0745 

0.0598 

RL 

1.00 

1.00 

TestAmerica Job ID: 160-8693-1 

%Rec. 

MDC Unit %Rec Limits 

--co:-.O-::c6:-c4c::-5 pCi/Samr 106 81 _118 

%Rec. RER 

MDC Unit %Rec Limits RER Limit 

--O:-.Occ2cc5cc4 pCi/Samr 111 81_118 0.24 

Unit Prepared Analyzed Oil Fac 

pCi/Sample 10/14/1411:43 10/21/14 20:44 

pCi/Sample 10/14/1411:43 10/21/14 20:44 

pCi/Sample 10/14/1411:43 10/21/14 20:44 

Prepared Analyzed Di/Fac 

10114114 11:43 10121114 20:44 

%Rec. 

MDC Unit %Rec Limits 
-- --

0.105 pCi/Samr 100 84-120 

0.0938 pCi/Samr 99 82 _122 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8693-1 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) (Continued) 

Total 

Spike LCSD LCSD Uncert. %Rec. RER 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits RER Limit 

Uranium-233/23 25.5 25.63 2.34 1.00 0.0930 pCi/Samr 101 84.120 0.02 1 

4 
Uranium-238 26.0 26.75 2.44 1.00 0.103 pCi/Samr 103 82.122 0.19 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Uranium-232 84.2 30- 110 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8693-1 
Project/Site: West Lake Landfill- Filters 

----··············---···· 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8693-1 WAA-01-AF-PS-20141001 Totai/NA Filter DPS-0 

160-8693-2 WAA-02-AF-PS-20141001 Totai/NA Filter DPS-0 

160-8693-3 WAA-03-AF-PS-20141001 Totai/NA Filter DPS-0 

160-8693-4 WAA-04-AF-PS-20141001 Totai/NA Filter DPS-0 

160-8693-5 WAA-05-AF-PS-20141001 Totai/NA Filter DPS-0 

160-8693-6 WAA-00-AF-FB-20141 001 Totai/NA Filter DPS-0 

LCS 160-149536/2-A Lab Control Sample Totai/NA Filter DPS-0 

LCSD 160-149536/3-A Lab Control Sample Dup Totai/NA Filter DPS-0 

MB 160-149536/1-A Method Blank Totai/NA Filter DPS-0 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8693-1 WAA-01-AF-PS-20141001 Totai/NA Filter ExtChrom 

160-8693-2 WAA-02-AF-PS-20141001 Totai/NA Filter ExtChrom 

160-8693-3 WAA-03-AF-PS-20141001 Totai/NA Filter ExtChrom 

160-8693-4 WAA-04-AF-PS-20141001 Totai/NA Filter ExtChrom 

160-8693-5 WAA-05-AF-PS-20141001 Totai/NA Filter ExtChrom 

160-8693-6 WAA-00-AF-FB-20141 001 Totai/NA Filter ExtChrom 

LCS 160-149545/2-A Lab Control Sample Totai/NA Filter ExtChrom 

LCSD 160-149545/3-A Lab Control Sample Dup Totai/NA Filter ExtChrom 

MB 160-149545/1-A Method Blank Totai/NA Filter ExtChrom 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8693-1 WAA-01-AF-PS-20141001 Totai/NA Filter ExtChrom 

160-8693-2 WAA-02-AF-PS-20141001 Totai/NA Filter ExtChrom 

160-8693-3 WAA-03-AF-PS-20141001 Totai/NA Filter ExtChrom 

160-8693-4 WAA-04-AF-PS-20141001 Totai/NA Filter ExtChrom 

160-8693-5 WAA-05-AF-PS-20141001 Totai/NA Filter ExtChrom 

160-8693-6 WAA-00-AF-FB-20141 001 Totai/NA Filter ExtChrom 

LCS 160-149546/2-A Lab Control Sample Totai/NA Filter ExtChrom 

LCSD 160-149546/3-A Lab Control Sample Dup Totai/NA Filter ExtChrom 

MB 160-149546/1-A Method Blank Totai/NA Filter ExtChrom 

TestAmerica St. Louis 
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Tracer/Carrier Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8693-1 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total 
Matrix: Filter Prep Type: Totai/NA 

Percent Yield (Acceptance Limits) 

Ba 

Lab Sample ID Client Sample ID (40-110) 

160-8693-1 WAA-01-AF-PS-20141001 103 

160-8693-2 WAA-02-AF-PS-20141001 97.3 

160-8693-3 WAA-03-AF-PS-20141001 99.4 

160-8693-4 WAA-04-AF-PS-20141001 101 

160-8693-5 WAA-05-AF-PS-20141001 97.1 

160-8693-6 WAA-00-AF-FB-20141 001 98.5 

LCS 160-149536/2-A Lab Control Sample 92.0 

LCSD 160-149536/3-A Lab Control Sample Dup 92.9 

MB 160-149536/1-A Method Blank 91.7 

Tracer/Carrier Legend 

Ba- Ba Carrier 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

Th-229 

Lab Sample ID Client Sample ID (30-110) 

160-8693-1 WAA-01-AF-PS-20141001 92.6 

160-8693-2 WAA-02-AF-PS-20141001 84.9 

160-8693-3 WAA-03-AF-PS-20141001 82.5 

160-8693-4 WAA-04-AF-PS-20141001 85.1 

160-8693-5 WAA-05-AF-PS-20141001 80.9 

160-8693-6 WAA-00-AF-FB-20141 001 82.4 

LCS 160-149545/2-A Lab Control Sample 84.5 

LCSD 160-149545/3-A Lab Control Sample Dup 84.3 

MB 160-149545/1-A Method Blank 91.0 

Tracer/Carrier Legend 

Th-229 = Thorium-229 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

U-232 

Lab Sample ID Client Sample ID (30-110) 

160-8693-1 WAA-01-AF-PS-20141001 87.8 

160-8693-2 WAA-02-AF-PS-20141001 86.6 

160-8693-3 WAA-03-AF-PS-20141001 85.4 

160-8693-4 WAA-04-AF-PS-20141001 87.8 

160-8693-5 WAA-05-AF-PS-20141001 85.5 

160-8693-6 WAA-00-AF-FB-20141 001 84.3 

LCS 160-149546/2-A Lab Control Sample 82.8 

LCSD 160-149546/3-A Lab Control Sample Dup 84.2 

MB 160-149546/1-A Method Blank 92.1 

Tracer/Carrier Legend 

U-232 = Uranium-232 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

November 14, 2014 

J8840 

WAA-01-AF-PS-20141009, WAA-02-AF-PS-20141009, WAA-03-
AF-PS-20141009, WAA-04-AF-PS-20141009, WAA-05-AF-PS-
20141009, and WAA-00-AF-FB-20141009 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

14 November 2014 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ8840 
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103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ8840 
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DATA ASSESSMENT 

Sample delivery group (SDG) J8840 included five (5) environmental air (filter) samples and one (1) QC 
sample (a field blank). Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method 
9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-
0 1-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

Insufficient sample was available for MS/MSD analyses. Duplicate LCS analysis provided adequate data 
on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded a low activity for one (of three) thorium isotope and two (of three) 
uranium isotopes. The field blank yielded low activities for two thorium isotopes all two uranium 
isotopes. The blank activity was similar to those seen in the other field samples. No qualifications were 
applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries and relative percent differences from the duplicate LCS analyses were within 
established control limits. 

V. Surrogates 

These radioanalytical methods use a "carrier" or "tracer", whose recovery serves the same functions as 
surrogate recoveries. All carrier and tracer recoveries were within the laboratory's QC limits. No 
qualifications were applied. 

VI. Comments 

All detected results were less than their reporting limits ("RL"). These extrapolations should be qualified 
as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with few qualifications applied. All data are usable as qualified for 
their intended purposes. 

103!9025140058.000 3 SDGJ8840 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

1111312014 10:02:56 AM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8840-1 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8840-1 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-8840-1 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-8840-1 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 10/14/2014 11:30 AM; the samples arrived in good condition, properly preserved. The temperature of the 

cooler at receipt was 20.0° C. 

TOTAL ALPHA RADIUM (GFPCI 

Samples WAA-01-AF-PS-20141009 (160-8840-1), WAA-02-AF-PS-20141009 (160-8840-2), WAA-03-AF-PS-20141009 (160-8840-3), 
WAA-04-AF-PS-20 141 009 (160-8840-4 ), WAA-05-AF-PS-20 141 009 (160-8840-5) and WAA-00-AF-FB-20141 009 (160-8840-6) were 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 10/27/2014 and 

analyzed on 10/28/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). The samples 

are filters that must be split between multiple analysis. A LCS/LCSD was used instead. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8840-1 

Project/Site: West Lake Landfill- Filters 

ISOTOPIC THORIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20141009 (160-8840-1), WAA-02-AF-PS-20141009 (160-8840-2), WAA-03-AF-PS-20141009 (160-8840-3), 

WAA-04-AF-PS-20 141 009 (160-8840-4 ), WAA-05-AF-PS-20 141 009 (160-8840-5) and WAA-00-AF-FB-20141 009 (160-8840-6) were 
analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 10/23/2014 and analyzed 

on 10/29/2014 and 10/30/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). The samples 

are filters that must be split between multiple analysis. A LCS/LCSD was used instead. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

ISOTOPIC URANIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20141009 (160-8840-1), WAA-02-AF-PS-20141009 (160-8840-2), WAA-03-AF-PS-20141009 (160-8840-3), 

WAA-04-AF-PS-20 141 009 (160-8840-4 ), WAA-05-AF-PS-20 141 009 (160-8840-5) and WAA-00-AF-FB-20141 009 (160-8840-6) were 

analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 10/23/2014 and analyzed 

on 10/29/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). The samples 

are filters that must be split between multiple analysis. A LCS/LCSD was used instead. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 

WLLFOIA4312- 015- 0155443 



:2: 
r 
r 
11 
0 

~ 
w ...... 
N 

0 ...... 
01 

0 ...... 
01 
01 
~ 
~ 
~ 

restAmerica st. Lori is 
13715 Rider Trail North 

Chain of Custody Record Test~a 
' Earth City, MO 63045 

phone 314.298.8566 fax I 
Regulatory P~ogram: 0 ow ONPDES 

Cli~nt contact Project Manager: jDave Kinrotb 
Tetra Tech, Inc. Tel/Fax: 314-517-6798 
415 Oak street Analysis ifurnaround Time 
Kansas City, M064106 0 CALENDAR DAYS ! 121 WORKING DAYS 
{816) 412-1786 Phone TAT if cflfferent from Below __ 20 __ 
(816) 816-410-1748 FAX 0 J2weeks 
Project Name: West Lake L$ndfill Site 
Site: Bridgeton, MO 
p 0# 1105610 

0 llweek 

0 12days 

0 :tday 

' Type 
Sample I Sample {C=Comp, I I #of 

Date Time\ G=Grabl Matrix Cont SampJ Identification 

i 
10/9/14 11:331 Filter Air 1 WAA..IJ1-~-PS-20141009 

' 
10/9114 11:12 j Filter Air 1 WAA-02-hF-PS-20141 009 

WAA-03-~F~~20141009 10/9/14 
I 

12:03: Filter Air 1 

WAA..IJ4-k-PS-20141009 10/9114 11"471 Riter Air 1 

~ WAA-05-~-P~20141009 10/9/14 12:32i Filter Air 1 

15 WAA-00-~F-FB-20141009 10/9114 NA I Filter Air 1 

~ 
~ 

.• ~~~:~.~~~·~~~~.;~:lif~·~~;.~,~{9~~:. 

Are any samples from a list EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the 
Possible Hazard ldentifi:$. on: , 

Comments Section if the lab is to dispose of the sample. I 
0Non-Hazard DIFiammable OSkin Irritant QPoison 8 ounknown 

........ ··-ons/QC r··- &Comme""' 

Custody Seals Intact I O Yes 0 No I Custody Seat No.: 1 

Re~ ~~ T~~ ,-ec~ $1.1\~mpany: Datemme: 
/0 -tq-lr.j 

~elinq-uished by: Company: Datemme: 

~elinquished by: Company: Date/Time: 

0RCRA QOther: 

!Site Contact: Dave Kinrotb Date:. 10-1-14 
LLab Contact: Mike Franks Carrier: NA 
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THE LEADER lN ENVIRONMENTAL TEJ'TiNG 

TestAmerica Laboratories Inc. 
COC No: 

1 of 1 COCs I 

Sampler: 

For Lab Use Only: 

Walk-in Client I I 
Lab Sampling: 

Job I SDG No.: 

Sample Specific Notes: 

* 9315 Radium-226 (GFPC) 

contingent upon TAR results 

for all samples 

1~~ltUJJJJllU i 

I 

0Rerum to Client QDisposal by Lab OArc!i!Vefor; Months 

Cooler Temp. ("C): Obs'd: Corr'd: Therm 10 No.: 

IR~ived by: JJ 
V' ..)p ('1~ .... // 

Company: 

171'9 sn 1130) 
Date/Time: 

116./1/-/4 
r~edby: Compa~y: Datemme: 

Received in Laboratory by: Company: Date/Time: 

Form No. CA..C-Wl-002, Rev. 4.3, dated 12105ko13 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 8840 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-8840-1 

List Source: TestAmerica St. Louis 

Comment 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-8840-1 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9315 

A-01-R 

A-01-R 

Method Description 

Total Apha Radium (GFPC) 

Isotopic Thorium (Alpha Spectrometry) 

Isotopic Uranium (Alpha Spectrometry) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-8840-1 

Protocol 

SW846 

DOE 

DOE 

Laboratory 

TALSL 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-8840-1 

160-8840-2 

160-8840-3 

160-8840-4 

160-8840-5 

160-8840-6 

Client Sample ID 

WAA-01-AF-PS-20141009 

WAA-02-AF-PS-20141 009 

WAA-03-AF-PS-20141 009 

WAA-04-AF-PS-20141 009 

WAA-05-AF-PS-20141 009 

WAA-00-AF-FB-20141 009 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-8840-1 

Collected Received 

10/09/1411:33 10/14/1411:30 

10/09/1411:12 10/14/1411:30 

10/09/14 12:03 10/14/1411:30 

10/09/1411:47 10/14/1411:30 

10/09/14 12:32 10/14/1411:30 

10/09/14 00:00 10/14/1411:30 

TestAmerica St. Louis 
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Client Sample Results 

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8840-1 

ProjecUS1te West Lake Landfill - Filters 

9315- Total Apha Radium 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l·) (2a+l·) MDC Unit Prepared Analyzed DiiFac 

Toial Alpha Radi~- ---0.505 ----- ·-----
·1ot27114 14:32- -----·---

0.345 0.506 0.858 pCiiSample 10/28/14 16•39 1 

Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac 

--~----------
----- ----- ----·---·-

1012i!i4 16."39 
Ba Carner 40.110 10127114 14.32 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry} 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l-) Rl MDC Unit Prepared Analyzed DIIFac 

------ ----- --- ----
i)cilsam!)le 10123114 15:02 

-----· 
0.200 0.110 0.111 1.00 0.148 10/29114 21:42 

Thorium-230 0.376 0.110 0.114 1.00 0.0241 pCiiSample 1 0/23/14 15"02 10129/14 21 42 

Thorlum-232 0.0479 0.0391 0.0393 1.00 0.0240 pCifSample 1 0123/14 15:02 10129114 21:42 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac 

Thorium-229 ----aai 30.110 1012371415:02 10129114 21:42 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l·) RL MDC Unit Prepared Analyzed DiiFac 

---- ---0.0677 ----
pCi/Sample 

-----
Uranium-233/234 -0.0169 0.0676 0.143 10123114 15:05 10129114 21:41 1 

Uranium-2351236 -0.0105 0.0210 0.0211 0.0805 pCi/Sample 10/23114 15:05 10129114 21:41 

Uranium-238 0.118 0.0755 0.0761 1.00 0.0933 pCi/Sample 1 0123114 15:05 10129114 21:41 

Tracer "Yield Qualifier Limits Prepared Analyzed Dil Fac 

Urantum:m----· "3o-:110 10123114 15:05 10129114 21:41 

Method: 9315- Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-l (2a+l-) MDC Unit Prepared Analyzed DiiFac 

rotaf"AIP'hi Riidlum-- --~~--
---~--

--~-~-~-~-- -10/28114 16:39 
0.586 0.543 0.546 0.843 pCiiSample 10127/14 14:32 

Carrier %Yield Qualifier Limits Prepared Analyzed DI/Fac 

--,~--- ~-------- ----- -· 40-110- To/27/14 14:32- To/28114 16:39 
Ba Carrier 98 8 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+l-) Rl MDC Unit Prepared Analyzed DIIFac 

"',,,_.--~-- """~~-- ---0,0955 1-oo ' .. - 0~ 103 pCi/Sample 
-----~·-- ------~-----

Thorium-228 0.199 0,0941 10/23114 15 02 10/29/14 21 42 

Thotium-230 0.358 0.112 0.116 1.00 0.0641 pCi/Sample 10/23114 15'02 10/29/14 21 42 

Thorium-232 0.0613 0.0450 0 0453 1,00 0 0248 pCiiSample 10123114 15"02 10129114 21.42 

TestAmerica St. Louis 
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Client Sample Results 
Chent: Tetra Tech EM Inc. TestAmerlca Job ID: 160-8840-1 

Project/Site: West lake landfill- Filters 

Tracer %Yield Qualifier Limits Prepared Analyzed DIIFac 
-~----~------- ----- .t0/23114 15:02 Thonum-229 85,9 10129114 21:42 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+/·) RL MDC Unit Prepared Analyzed Oil Fac 
------· - 0.0592 

----- ----- -----
10!29114 21·41 Uranium-2331234 0.0904 0.0597 1.00 0.0629 pCiiSample 10/23114 15:05 

Uramum-235/236 -0 0102 0.0204 0.0205 0,0782 pCi/Sample 10/23114 15:05 10129/14 21 41 

Uranium-238 0.0902 0,0591 0.0596 0.0627 pCi/Sample 10123/14 15:05 10/29114 21:41 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac 

Uranium-232 89.2 30.110 10123114 15:05 10129114 21:41 

Method: 9315. Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Anaiyte Result Qualifier (2a+l-) (2a+l·) RL MDC Unit Prepared Analyzed DIIFac 
------

Total Alpha Radium 0.132 0.479 0.893 pCi/Sample 10127/14 14:32 10/28/14 16:39 1 

Carrier %Yield Quallner Limits Prepared Analyzed Dil Fac 
----- ----;ro::;:tQ 10127114 14:32 10128/14 16.'39 Ba Carrier 98.8 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l-) RL MDC Unit Prepared Analyzed DiiFac 

---- -----
Thorium-228 0.166 0.106 1.00 0.147 pCi/Sample 10123/1415:02 10129/14 21:42 1 

Thorium-230 0.335 0.114 1.00 0.0794 pCi/Sample 10/23/1415:02 1 0129/14 21 :42 

Thorium-232 0.00921 0.0291 0.0291 0.0631 pCiiSample 10/23/14 15:02 10/29114 21'42 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac 

---86] 10123114 15:02 10129114 21:42- 1 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-l (2a+/-) RL MDC Unit Prepared Analyzed DIIFac 

-·--0.0569 -------- ---~--

pCilsamP'te 
·-~·----·-~ 

10129/14 2f41 
Uranium-233/234 0.0891 0.0584 1.00 0.0620 10123114 15:05 

Uranium-235/236 0.000 0.0202 0.0202 0.0302 pCiiSample 10123/141505 10/29114 21:41 

Uranium-238 0.0889 0.0626 0.0631 0.0775 pCi/Sample 10123114 15•05 10/29114 21:41 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac 

-~··-·-·-- ----·893 1-ol23i1415. o5- ·1o/i9i14.2141 1 Uramum-232 

TestAmerica St louis 
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Client Sample Results 
Client Tetra Tech EM Inc. 
Project/Site West Lake Landfill - Filters 

Method: -Total Apha Radium (GFPC) 
Count Total 

Uncert Uncert 
Analyte Result Qualifier (2a+/-) (2a+l·) 
Total Alpha Radium --·--- v--· ----0.608 0.523 0.526 

Carrier %Yield Qualifier Limits 
---97.6 -----

40-110 

Method: A-()1-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert Uncert 
Analyte Result Qualifier (2a+l·) (2a+/-) 
Thorium-228 0.120 ·-o.T21 
Thorium-230 0.316 0.104 0.107 
Thorium-232 0.0564 0.0426 0.0429 

Tracer %Yield Qualifier Limits ---- -30.110 87.3 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert Uncert 
Analyte Result Qualifier (2a+/·) (2a+/-l ---- ----Uranium-233/234 0.0714 

Uranium-235/236 0.000 

Uranium-238 0,0534 

Tracer %Yield Qualifier ----------Uranium-232 

Method: 9315- Total Apha Radium (GFPC) 

Analyte 

fotal Alpha RadiUm"·--

Result Qualifier 

0.743 

Carrier Y. Yield Qualifier 
Ba Carrier 100 

0.0618 

0.0544 

0.0563 

Limits 

30$110 

Count 

Uncert 

(2a+/-) 
--0.601 

Limits 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count 

Uncert 
Analyte 

Thorium-228 

Thonum-230 

Thorium-232 

Tracer 

Thonum-229 

Result Qualifier 
--- 0,156 '\:i{--

0.378 

0.0326 

%Yield Qualifier 

885 

(2a+/·) 

··a .Tis 
0 114 

0.0400 

Limits 

30- 110 

0.0621 

0.0544 

0.0565 

Total 

Uncert 

(2a+l·) 

0.604 

Total 

Uncert. 

(2a+f·) 
···o:11s 

0118 

0.0400 

RL 

RL 

1.00 

100 

Page 12 of 18 

MDC 

MDC 

0.0242 

MDC 

0.0854 

0.123 

0.0853 

MDC 

0.172 

0.0627 

0,0624 

TestAmerica Job ID: 160-8840~1 

Unit Prepared Analyzed DIIFac 
pCiiSampie- ·-----10/27114 14 32 10/28114 16:39 

Prepared Analyzed Dil Fac 
10127114 14•32 1012Bl14 16 39 

Unit Prepared Analyzed DIIFac 
pCi/Sample- 10/23/14 15.02 '10/30/14 21'52 

pCi/Sample 10123/14 15:02 1 0/30/14 21 :52 
pCi/Sample 10123114 15:02 10/30/14 21:52 

Prepared Analyzed Dil Fac 
10123/14 15:o2· -------10130/14 21:52 

Unit Prepared Analyzed Dll Fac 
pCi/Sample- - ------10123114 15:05 10129114 21:41 1 
pCi/Sample 10/23/14 15:05 10/29/14 21.41 
pCiiSample 10/23/14 15:05 1 0129114 21 :41 

Prepared Analyzed Di/ Fac 
10123114 15.05 -10129114 214( --~~1 

Unit Prepared Analyzed DiiFac 
pCi/Sample 10/27/14·14~ -i0128i'1416.4o 

Prepared Analyzed Dll Fac 
-1012711414 32 '"i7ii28!1416 40 ---1 

Unit Prepared Analyzed Dll Fac 
pci/lfample-- 10123i14'15.02- 1 o/2911'4-2r42 

pCi/Sample !0123114 15 02 10129/14 21:42 
pCi/Sample 10/23/14 15:02 1 0129114 21 42 

Prepared Analyzed Dll Fac 
ici/23114 i5"o2 1oa9i142T42 

TestAmerica St. Lows 
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Client Sample Results 
Client. Tetra Tech EM Inc. TestAmerica Job 10: 160~8840-1 

Project/Site· West Lake Landfill - Filters 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2cr+l-) (2cr+/-) RL MDC Unit Prepared Analyzed DIIFac 

----- -·---- ---- pCiiSample·- -·-------
Uranium-233/234 0.109 0.0729 0.0735 1.00 0.0925 10/23114 15:05 

Uranium-2351236 0.0104 0.0208 0.0208 0 0312 pCiiSample 10/23114 15:05 10129114 21'41 

Uranium-238 0.100 0.0624 0.0630 0.0638 pCi/Sample 10/23/14 15:05 10129114 21:41 

Tracer %Yield Qualifier Limits Prepared Analyzed D/1 Fac 

urimium-232 _______ ----- -------
·1o!29tt4 2t:4T 85.0 30- 110 10123114 15:05 

Method: 9315- Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2cr+/-) (2cr+/-) MDC Unit Prepared Analyzed Oil Fac 

Total Alpha Radium 
---- --0.945 pCi!Sample 0.798 0 628 0.632 10/27114 14:32 10/28114 16:40 1 

Carrier %Yield Qualifier Limits Prepared Analyzed Dl/ Fac 

Ba Carrier 97.6 - 40-·:;:;o- ------ -----
10127114 14:32 10128114 16"40 1 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2cr+l·) (2cr+l-) Unit Prepared Analyzed Oil Fac 

-------- --~ ---- -····0.0982 pCiJSamiiiE! 10/23f14 15:02. 10/2911421:42-
Thorium-228 0.0977 

Thorium-230 0.353 0.109 0.113 1.00 0.0252 pCi!Sample 10/2311415.02 1 0129114 21 :42 

Thorium-232 0.0334 0.0334 0.0335 1.00 0.0250 pCi/Sample 10/23/14 15:02 10!29114 21:42 

Tracer %Yield Qualifier Limits Prepared Analyzed DI/Fac 

--------- -----a5} -3o~ Thorium-229 10123114 15:02 10129114 21:42 1 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Ana lyle Result Qualifier (2cr+l-) (2cr+l·l RL MDC Unit Prepared Analyzed DIIFac 

-------------- ---- -·----0.0564 ------- ---- ~----- ------ -10123Ti4-1s·cis· 1oi29714ili1 
Uranium-2331234 0.0814 0.0568 1.00 0.0623 pCi/Sample 

Uramum-235/236 0.0304 0 0351 0.0352 1.00 0.0304 pC1/Sample 10/23114 15:05 10129114 21.41 

Uranium-238 0.0325 0 0325 0.0326 1.00 0.0244 pCi/Sample 10123114 15:05 10129114 21:41 

Tracer %Yield Qualifier Limits Prepared Analyzed Dii Fac 

DranTum::2Ti. 
----- ----·~ 

Wc,,w _____ 

1til23114 15.·05 1omii14 21 4T 
87 7 30- 110 1 

TestAmerica St Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total Apha Radium (GFPC) 

Analyte 

Total Alpha Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

LCS 

%Yield 

95.3 

LCSD 

%Yield 

97.1 

MB 

Result 

0.4049 

MB 

%Yield 

94.4 

LCS 

Qualifier 

LCSD 

Qualifier 

Count 

MB Uncert. 

Qualifier (2a+/-) 

u 0.351 

MB 

Qualifier Limits 

40.110 

Spike LCS 

Added Result 

45.0 42.33 

Limits 

40- 110 

Spike LCSD 

Added Result 

45.0 46.54 

Limits 

40- 110 

Total 

Uncert. 

(2a+/-) 

0.353 

LCS 

Qual 

LCSD 

Qual 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Thorium-228 0.1397 u 0.116 0.116 

Thorium-230 0.3347 0.114 0.117 

Thorium-232 0.02608 u 0.0301 0.0302 

MB MB 

Tracer %Yield Qualifier Limits 

Thorium-229 85.4 30.110 

RL 

1.00 

Total 

Uncert. 

(2a+/-) 

4.85 

Total 

Uncert. 

(2a+/-) 

5.22 

RL 

1.00 

1.00 

1.00 

MDC 

0.536 

RL 

1.00 

RL 

1.00 

MDC 

0.178 

0.0837 

0.0261 

TestAmerica Job ID: 160-8840-1 

Unit Prepared 

pCi/Sample 10/27/14 14:32 

Prepared 

10127114 14:32 

MDC Unit %Rec 

-----cocc.8'"'6c-=-O pCi/Samr 94 

MDC Unit %Rec 
----

0.998 pCi/Samr 104 

Unit Prepared 

pCi/Sample 10/23/14 15:02 

pCi/Sample 10/23/14 15:02 

pCi/Sample 10/23/14 15:02 

Prepared 

10123114 15:02 

Analyzed 

10/30/14 04:12 

Analyzed 

10130114 04:12 

%Rec. 

Limits 

65.150 

%Rec. 

Oil Fac 

Di/Fac 

RER 

Limits RER Limit 

65.150 0.42 

Analyzed Oil Fac 

10/29/14 21:42 

10/29/14 21:42 

10/29/14 21:42 

Analyzed Di/Fac 

10129114 21:42 

TestAmerica St. Louis 

WLLFOIA4312- 015- 0155453 



QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) (Continued) 

Spike LCS LCS 

Analyte Added Result Qual 

Thorium-230 17.3 19.24 

LCS LCS 

Tracer %Yield Qualifier Limits 

Thorium-229 85.7 30- 110 

Spike LCSD LCSD 

Analyte Added Result Qual 

Thorium-230 17.3 19.23 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Thorium-229 85.6 30- 110 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Uranium-233/234 0.07926 0.0549 0.0553 

Uranium-235/236 0.02959 u 0.0441 0.0442 

Uranium-238 0.03164 0.0316 0.0318 

MB MB 

Tracer %Yield Qualifier Limits 

Uranium-232 86.8 30.110 

Spike LCS LCS 

Analyte Added Result Qual 

Uranium-233/23 25.5 25.56 

4 
Uranium-238 26.0 26.57 

LCS LCS 

Tracer %Yield Qualifier Limits 

Uranium-232 83.1 30- 110 

Total 

Uncert. 

(2a+/-) 

1.80 

Total 

Uncert. 

(2a+/-) 

1.80 

RL 

1.00 

1.00 

1.00 

Total 

Uncert. 

(2a+/-) 

2.34 

2.43 

RL 

1.00 

RL 

1.00 

MDC 

0.0607 

0.0755 

0.0237 

RL 

1.00 

1.00 

TestAmerica Job ID: 160-8840-1 

%Rec. 

MDC Unit %Rec Limits 

--co:-.O-::c6:-c4c::-2 pCi/Samr 111 81 _118 

%Rec. RER 

MDC Unit %Rec Limits RER Limit 

--O:-.Occ2'"'5'""2 pCi/Samr 111 81-118 0 

Unit Prepared Analyzed Oil Fac 

pCi/Sample 10/23/14 15:05 10/29/1421:41 

pCi/Sample 10/23/14 15:05 10/29/1421:41 

pCi/Sample 10/23/14 15:05 10/29/1421:41 

Prepared Analyzed Di/Fac 

10123114 15:05 10129114 21:41 

%Rec. 

MDC Unit %Rec Limits 
-- --

0.0824 pCi/Samr 100 84-120 

0.0657 pCi/Samr 102 82 _122 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8840-1 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) (Continued) 

Total 

Spike LCSD LCSD Uncert. %Rec. RER 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits RER Limit 

Uranium-233/23 25.5 25.25 2.32 1.00 0.0663 pCi/Samr 99 84.120 0.07 1 

4 
Uranium-238 26.0 26.64 2.44 1.00 0.0260 pCi/Samr 102 82.122 0.01 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Uranium-232 82.7 30- 110 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8840-1 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8840-1 WAA-01-AF-PS-20141 009 Totai/NA Filter ExtChrom 

160-8840-2 WAA-02-AF-PS-20141 009 Totai/NA Filter ExtChrom 

160-8840-3 WAA-03-AF-PS-20141 009 Totai/NA Filter ExtChrom 

160-8840-4 WAA-04-AF-PS-20141 009 Totai/NA Filter ExtChrom 

160-8840-5 WAA-05-AF-PS-20141 009 Totai/NA Filter ExtChrom 

160-8840-6 WAA-00-AF-FB-20141 009 Totai/NA Filter ExtChrom 

LCS 160-151629/2-A Lab Control Sample Totai/NA Filter ExtChrom 

LCSD 160-151629/3-A Lab Control Sample Dup Totai/NA Filter ExtChrom 

MB 160-151629/1-A Method Blank Totai/NA Filter ExtChrom 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8840-1 WAA-01-AF-PS-20141 009 Totai/NA Filter ExtChrom 

160-8840-2 WAA-02-AF-PS-20141 009 Totai/NA Filter ExtChrom 

160-8840-3 WAA-03-AF-PS-20141 009 Totai/NA Filter ExtChrom 

160-8840-4 WAA-04-AF-PS-20141 009 Totai/NA Filter ExtChrom 

160-8840-5 WAA-05-AF-PS-20141 009 Totai/NA Filter ExtChrom 

160-8840-6 WAA-00-AF-FB-20141 009 Totai/NA Filter ExtChrom 

LCS 160-151631/2-A Lab Control Sample Totai/NA Filter ExtChrom 

LCSD 160-151631/3-A Lab Control Sample Dup Totai/NA Filter ExtChrom 

MB 160-151631/1-A Method Blank Totai/NA Filter ExtChrom 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8840-1 WAA-01-AF-PS-20141 009 Totai/NA Filter DPS-0 

160-8840-2 WAA-02-AF-PS-20141 009 Totai/NA Filter DPS-0 

160-8840-3 WAA-03-AF-PS-20141 009 Totai/NA Filter DPS-0 

160-8840-4 WAA-04-AF-PS-20141 009 Totai/NA Filter DPS-0 

160-8840-5 WAA-05-AF-PS-20141 009 Totai/NA Filter DPS-0 

160-8840-6 WAA-00-AF-FB-20141 009 Totai/NA Filter DPS-0 

LCS 160-152365/2-A Lab Control Sample Totai/NA Filter DPS-0 

LCSD 160-152365/3-A Lab Control Sample Dup Totai/NA Filter DPS-0 

MB 160-152365/1-A Method Blank Totai/NA Filter DPS-0 

TestAmerica St. Louis 
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Tracer/Carrier Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8840-1 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total 
Matrix: Filter Prep Type: Totai/NA 

Percent Yield (Acceptance Limits) 

Ba 

Lab Sample ID Client Sample ID (40-110) 

160-8840-1 WAA-01-AF-PS-20141 009 99.4 

160-8840-2 WAA-02-AF-PS-20141 009 98.8 

160-8840-3 WAA-03-AF-PS-20141 009 98.8 

160-8840-4 WAA-04-AF-PS-20141 009 97.6 

160-8840-5 WAA-05-AF-PS-20141 009 100 

160-8840-6 WAA-00-AF-FB-20141 009 97.6 

LCS 160-152365/2-A Lab Control Sample 95.3 

LCSD 160-152365/3-A Lab Control Sample Dup 97.1 

MB 160-152365/1-A Method Blank 94.4 

Tracer/Carrier Legend 

Ba- Ba Carrier 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

Th-229 

Lab Sample ID Client Sample ID (30-110) 

160-8840-1 WAA-01-AF-PS-20141 009 88.1 

160-8840-2 WAA-02-AF-PS-20141 009 85.9 

160-8840-3 WAA-03-AF-PS-20141 009 86.5 

160-8840-4 WAA-04-AF-PS-20141 009 87.3 

160-8840-5 WAA-05-AF-PS-20141 009 88.5 

160-8840-6 WAA-00-AF-FB-20141 009 85.3 

LCS 160-151629/2-A Lab Control Sample 85.7 

LCSD 160-151629/3-A Lab Control Sample Dup 85.6 

MB 160-151629/1-A Method Blank 85.4 

Tracer/Carrier Legend 

Th-229 = Thorium-229 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

U-232 

Lab Sample ID Client Sample ID (30-110) 

160-8840-1 WAA-01-AF-PS-20141 009 86.7 

160-8840-2 WAA-02-AF-PS-20141 009 89.2 

160-8840-3 WAA-03-AF-PS-20141 009 89.3 

160-8840-4 WAA-04-AF-PS-20141 009 82.9 

160-8840-5 WAA-05-AF-PS-20141 009 85.0 

160-8840-6 WAA-00-AF-FB-20141 009 87.7 

LCS 160-151631/2-A Lab Control Sample 83.1 

LCSD 160-151631/3-A Lab Control Sample Dup 82.7 

MB 160-151631/1-A Method Blank 86.8 

Tracer/Carrier Legend 

U-232 = Uranium-232 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

November 17,2014 

J8934 

WAA-01-AF-PS-20141016, WAA-02-AF-PS-20141016, WAA-03-
AF-PS-20141016, WAA-04-AF-PS-20141016, WAA-05-AF-PS-
20141016, and WAA-00-AF-FB-20141016 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

17 October 2014 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ8934 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ8934 
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DATA ASSESSMENT 

Sample delivery group (SDG) J8934 included five (5) environmental air (filter) samples and one (1) QC 
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846 
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 
Ga-01-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided 
adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blanks yielded no detectable activities. The field blank yielded a low beta 
activity. The other field samples yielded more than 5 times the field blank beta activity, so no further 
qualifications were applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the LCS analyses were within established control limits. No qualifications 
were applied. 

V. Surrogates 

Surrogates are not used in these radioanalytical methods. 

VI. Comments 

Most detected activities were less than their reporting limits ("RL"). These extrapolations should be 
qualified as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as 
qualified for their intended purposes. 

103!9025140058.000 3 SDGJ8934 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

1013112014 1:51:39 PM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-2 
Project/Site: West Lake Landfill- Filters 

Table of Contents 
Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Receipt Checklists ......................................... 6 

Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

Client Sample Results. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

QC Association Summary................................... 15 

Page 2 of 15 
T estAmerica St. Louis 

10/31/2014 

WLLFOIA4312- 015- 0155463 



Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-2 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-8934-2 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-8934-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 10/20/2014 2:30 PM; the samples arrived in good condition, properly preserved. The temperature of the 

cooler at receipt was 20.0° C. 

GROSS ALPHA AND GROSS BETA RADIOACTIVITY 

Samples WAA-01-AF-PS-20141016 (160-8934-1), WAA-02-AF-PS-20141016 (160-8934-2), WAA-03-AF-PS-20141016 (160-8934-3), 
WAA-04-AF-PS-20141 016 (160-8934-4), WAA-05-AF-PS-20141 016 (160-8934-5) and WAA-00-AF-FB-20141 016 (160-8934-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared and analyzed on 

10/23/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

RADIUM-226 & OTHER GAMMA EMITTERS (GS) 

Samples WAA-01-AF-PS-20141016 (160-8934-1), WAA-02-AF-PS-20141016 (160-8934-2), WAA-03-AF-PS-20141016 (160-8934-3), 

WAA-04-AF-PS-20141 016 (160-8934-4), WAA-05-AF-PS-20141 016 (160-8934-5) and WAA-00-AF-FB-20141016 (160-8934-6) were 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-2 

Project/Site: West Lake Landfill- Filters 

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared and analyzed on 
10/23/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Chain of Custody Record 

Earth City, MO 63045 

Test America --- .. .... . ·--------·--THE LEADER tN S:NVlRONMENT"Al TESTiNG 

phone 314.298.85613 fax Regulatory Program: Dow 0NPOES QRCRA QOther: TestAmerica Laboratories, Inc. 
Cli~nt Contact Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date: 10-20-141 COC No: 

Tetra Tech. Inc. I Tel/Fax: 314-517-6798 Lab Contact: Mike Franks Carrier: NA 1 of 1 COCs 

contingent upon TAR results 

for all samples 

Filter l Air 

10f16/r14 NA Filter Air 

I I\\~\ I\\ \\~\\~\\\\\\U\\\\\\\\I\\\\\\ 
160-8934 Chain of Custody 

Hazardous Waste? Please List any EPA Waste Codes for the sample in the 
of the sample. 

QRetum to Oient QAI<.hive for. Months 

Da:temme: in Laboratory by: 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 8934 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-8934-2 

List Source: TestAmerica St. Louis 

Comment 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-8934-2 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9310 

GA-01-R 

Method Description 

Gross Alpha I Beta (GFPC) 

Cesium-137 & Other Gamma Emitters (GS) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-8934-2 

Protocol 

SW846 

DOE 

Laboratory 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-8934-1 

160-8934-2 

160-8934-3 

160-8934-4 

160-8934-5 

160-8934-6 

Client Sample ID 

WAA-01-AF-PS-20141016 

WAA-02-AF-PS-20141 016 

WAA-03-AF-PS-20141 016 

WAA-04-AF-PS-20141 016 

WAA-05-AF-PS-20141 016 

WAA-00-AF-FB-20141 016 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-8934-2 

Collected Received 

10/16/1411:38 10/20/14 14:30 

10/16/14 10:39 10/20/14 14:30 

10/16/1411:10 10/20/14 14:30 

10/16/1411:25 10/20/14 14:30 

10/16/14 10:53 10/20/14 14:30 

10/16/14 00:00 10/20/14 14:30 

TestAmerica St. Louis 
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Client Sample Results Client: Tetra Tech EM Inc. 
TestAmerica Job ID: 160-8934-2 

Project/Site. West Lake Landfill - Frlters 

Method: ·Gross I Beta (GFPC) 
Count Total 

Uncert. Uncert. Analyte Result Qualifier (217+/-) (217+/-) RL MDC Unit Prepared Analyzed DIIFac 

-~··---------- ----- ~--- ----- ---- -----~--

10i23114 10:28 '1 0/237i413:05 

Gross Alplla 0.425 0.260 10,0 0.315 pCi/Sample Gross Beta 12.5 0.994 1.60 10.0 0.386 pCi/Sample 10/23/14 1028 10/23114 13:05 
Method: GA·01-R Cesium-137 & Other Gamma Emitters (GS) 

Count Total 
Uncert. Uncert. Analyte Result Qualifier (217+1-) (217+1-) RL MDC Unit Prepared Analyzed DIIFac 

----------- ----- --~--~ 

pCi!Sample 1 ot23114-1o:JS 10/23/14 19-42 

Cesium-137 
11.8 11.8 13.6 

1 Count Total Other Detected 
Uncert. Uncert. Radionuclldes Result Qualifier (217+1-) (217+1·) RL MDC Unit Prepared Analyzed Dll Fac 

------ - ---- - ---
pCVSBmple to/23114 10:35 

------
Other Detected None 

10123/14 19:42 
Radionucllde 

Received: 0/20/14 14:30 

Method: 9310- Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. Analyte Result Qualifier RL MDC Unit Prepared Analyzed Di!Fac 
---- ----- ·----

-l0/23/14 10:28 
-------

Gross Alpha 0.323 
0.280 pCi/Sample 1 0/23114 13:05 Gross Beta 7.69 0.778 L09 10.0 0.362 pCi/Sample 1 0123114 10:28 10/23114 13:05 

Method: GA-01-R • Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. 
Analyte Result Qualifier (2a+l-) Unit Prepared Analyzed DiiFac 

~~~~"<·~-~--- ------
"~------

1iii23114 1·9·40-

Cesium-137 
4.11 

pCI/Sample 1 0/23!14 10:35 
Count Total Other Detected Uncert. Uncert. Radlonuclides Result Qualifier (217+1-) (217+1-) RL MDC Unit Prepared Analyzed Dil Fac 

-~--- ~-------- ---- ---
pCVSamiiie 

------· '"i0!231t419:40 

113 39.8 29.4 1 0!23114 10 35 

Method: 9310- Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. Analyte Result Qualifier (2a+/-} (217+/-) RL MDC Unit Prepared Analyzed DiiFac 
~-~---

--~~~-----· ~--·----· I)Ciisamille- 1'oi23T141o:ia- -1ol2311.413o5 
Gross Alpha 0.213 10.0 0.276 Gross Beta 

0 868 1.27 10.0 0"384 pCi/Sample 10/23114 10:28 10/23/14 13:05 

TestAmerica St. Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
ProJecUSite: West Lake Landfill· F1lters 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 
Count 

Uncert. 

Total 

Uncert. 

Analyte 
cesllim-137 ______ _ 

Other Detected 

Radionuclides 

Other Detected 
Radionuclide 

Result Qualifier 
---~--

Result Qualifier 

None 

Method: 9310 ·Gross Alpha I Beta (GFPC) 

Anaiyte Result Qualifier 
-------·--
Gross Alpha 0.412 

Gross Beta 7.75 

(2a+/·l 

10.6 

Count Total 

Uncert. 

(2a+l·) 

Count 

Uncert. 

(2a+l·) 

0.254 

0.775 

Uncert. 

(2a+l-) 

Total 

Uncert. 

(2a+/-) 
-----

0.258 

10 

Method: GA-01-R • Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-l ---- -----
-0.0769 3.53 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2a+l·) (2a+l-) 
··--·-- -----

Other Detected None 

Radionuclide 

Method: 9310 Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (20'+/·) (2a+/·) 
----·- ·o~2so Gross Alpha 0.525 0.287 

Gross Beta 9.511 0.868 1.29 

Method: GA-01-R. Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/·) (2a+/-) ____ , ____ ~, ___ ,, --·-- ·-·-~iu Cesium-137 -5.59 

RL 

RL 
-- 10.0 

10.0 

RL 
----

RL 
----

10.0 

10.0 

RL 

Page 11 of 15 

Unit 

pCitSample 

MDC Unit 

MDC Unit 
--o:-310 ----

pCi/Sample 

0.340 pCi/Sample 

Unit 
----
pCi/Sample 

MDC Unit 
----
pCi/Sample 

MDC Unit 
---~---

pCi/Sample 

0.358 pCi/Sample 

MDC Unit 

14.3 pCi/SamPi8 

TestAmerica Job ID: 160-8934-2 

Prepared Analyzed 

1iii2:il1-41o:35- 1 0/23/14 20 54 

Prepared Analyzed 

10/23114 10"35 10123.!14 20:54-

Prepared Analyzed 

10/23/14 10:28. 10/23/14 13:06 

1 0/23/14 1 0:28 10/23114 13:06 

Prepared Analyzed 

10123ii4 10:35-

Prepared Analyzed -------
10123114 10:35 10123114 20:51 

Prepared Analyzed 
-------- 1ol23t14 -13:os-10/23/141028 

10/23114 10:28 10123114 13:06 

Prepared Analyzed 

-10i23t141 0:3'5 ·1ol23114 2os4 

DIIFac 

1 

DifFac 

Oil Fac 

1 

OiiFac 

Dll Fac 

1 

Oil Fac 

Dll Fac 

1 

T estAmerica St Louis 
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Client: Tetra Tech EM Inc. 
ProJect/Site: West Lake Landfill ~ Filters 

Other Detected 

Radlonuclides 

Other Detected 

Rad1onuclide 

Result Qualifier 

None 

Method: 9310- Gross Alpha I Beta (GFPC) 

Analyte Result Qualifier 

Gross Alpha 0.153 

Gross Beta 1.22 

Client Sample Results 

Count 

Uncert. 

(2u+l-) 

Count 

Uncert. 

(217+1-) 

0.193 

0.344 

Total 

Uncert. 

(2u+l-) 

Total 

Uncert. 

(2a+l-) 
----

0.194 

0.365 

RL 

10.0 

MDC Unit 
-pc"'i/.c::S:-a-m-ple 

Unit 

pCiiSampfe 

0.331 pCiiSample 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l-l MDC Unit 
----- ----- ----- -----

Cesium-137 -1.31 5.16 5.16 9.22 pCiiSample 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2u+l-) (2u+l-) RL MDC Unit 
---- ----- ----·--

Other Detected None pCi/Samp/e 

Radionucflde 

Page 12 of 15 

TestAmerica Job ID: 160-8934-2 

Prepared 

10123/14 10:35 

Prepared 

1 0123/14 1 0:28 

10123/14 10:28 

Prepared 

10/23/14 10•35 

Prepared 

10123114 10;35 

Analyzed 
-------

10123114 20.54 

Analyzed --------
10/23/14 13:06 

10123114 13;06 

Analyzed 
-------
10/23114 21:53 

Analyzed 

10123114 21:53 

DI/Fac 

1 

DIIFac 

1 

DiiFac 

Dil Fac 

TestAmenca St Louis 

10/31/2014 

WLLFOIA4312- 015- 0155473 



QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-2 
Project/Site: West Lake Landfill- Filters 

Method: 9310- Gross Alpha I Beta (GFPC) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.01760 u 0.149 0.149 10.0 0.317 pCi/Sample 10/23/14 10:28 10/23/14 13:03 

Gross Beta -0.02119 u 0.188 0.188 10.0 0.371 pCi/Sample 10/23/14 10:28 10/23/14 13:03 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Alpha 5.37 4.923 0.928 10.0 0.285 pCi/Samr 92 75.125 

Total 

Spike LCSB LCSB Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Beta 18.0 18.70 2.22 10.0 0.387 pCi/Samr 104 75.125 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Gross Alpha 0.425 0.3218 0.227 10.0 0.285 pCi/Samr 0.21 

Gross Beta 12.5 10.71 1.41 10.0 0.371 pCi/Samr 0.60 

----------------------------------················································································································································································-

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 -6.235 u 3830 3830 20.0 16.2 pCi/Sample 10/23/14 10:35 10/23/14 19:42 

Count Total 

Other Detected MB MB Uncert. Uncert. 

Radionuclides Result Qualifier (2a+!-) (2a+!-) RL MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCi!Sample 10123114 10:35 10123114 19:42 

Radionuclide 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-2 
Project/Site: West Lake Landfill- Filters 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) (Continued) 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-----

Americium-241 32000 32670 3400 167 pCi/Samr 102 87.116 

Cesium-137 11200 11030 1170 20.0 87.5 pCi/Samr 99 87.120 

Cobalt-60 12100 12170 1240 47.7 pCi/Samr 100 87.115 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Cesium-137 -3.04 u -3.395 u 24.6 20.0 16.1 pCi/Samr 0.01 1 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-2 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8934-1 WAA-01-AF-PS-20141 016 Totai/NA Filter None 

160-8934-1 DU WAA-01-AF-PS-20141 016 Totai/NA Filter None 

160-8934-2 WAA-02-AF-PS-20141 016 Totai/NA Filter None 

160-8934-3 WAA-03-AF-PS-20141 016 Totai/NA Filter None 

160-8934-4 WAA-04-AF-PS-20141 016 Totai/NA Filter None 

160-8934-5 WAA-05-AF-PS-20141 016 Totai/NA Filter None 

160-8934-6 WAA-00-AF-FB-20141 016 Totai/NA Filter None 

LCS 160-151557/2-A Lab Control Sample Totai/NA Filter None 

LCSB 160-151557/3-A Lab Control Sample Totai/NA Filter None 

MB 160-151557/1-A Method Blank Totai/NA Filter None 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8934-1 WAA-01-AF-PS-20141 016 Totai/NA Filter None 

160-8934-1 DU WAA-01-AF-PS-20141 016 Totai/NA Filter None 

160-8934-2 WAA-02-AF-PS-20141 016 Totai/NA Filter None 

160-8934-3 WAA-03-AF-PS-20141 016 Totai/NA Filter None 

160-8934-4 WAA-04-AF-PS-20141 016 Totai/NA Filter None 

160-8934-5 WAA-05-AF-PS-20141 016 Totai/NA Filter None 

160-8934-6 WAA-00-AF-FB-20141 016 Totai/NA Filter None 

LCS 160-151565/2-A Lab Control Sample Totai/NA Filter None 

MB 160-151565/1-A Method Blank Totai/NA Filter None 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

December 1, 2014 

J8934 

WAA-01-AF-PS-20141016, WAA-02-AF-PS-20141016, WAA-03-
AF-PS-20141016, WAA-04-AF-PS-20141016, WAA-05-AF-PS-
20141016, and WAA-00-AF-FB-20141016 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

1 December 2014 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ8934 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ8934 
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DATA ASSESSMENT 

Sample delivery group (SDG) J8934 included five (5) environmental air (filter) samples and one (1) QC 
sample (a field blank). Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method 
9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-
0 1-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

Insufficient sample was available for MS/MSD analyses. Duplicate LCS analysis provided adequate data 
on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded a low activity for one (of three) thorium isotope and no uranium 
isotopes. The field blank yielded low activities for the same thorium isotope and two (of three) uranium 
isotopes. The blank activity was similar to those seen in the other field samples. No qualifications were 
applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries and relative percent differences from the duplicate LCS analyses were within 
established control limits. 

V. Surrogates 

These radioanalytical methods use a "carrier" or "tracer", whose recovery serves the same functions as 
surrogate recoveries. All carrier and tracer recoveries were within the laboratory's QC limits. No 
qualifications were applied. 

VI. Comments 

All detected results were less than their reporting limits ("RL"). These extrapolations should be qualified 
as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with few qualifications applied. All data are usable as qualified for 
their intended purposes. 

103!9025140058.000 3 SDGJ8934 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

1111912014 9:25:25 AM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-1 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-1 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-8934-1 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-8934-1 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 10/20/2014 2:30 PM; the samples arrived in good condition, properly preserved. The temperature of the 

cooler at receipt was 20.0° C. 

TOTAL ALPHA RADIUM (GFPCI 

Samples WAA-01-AF-PS-20141016 (160-8934-1), WAA-02-AF-PS-20141016 (160-8934-2), WAA-03-AF-PS-20141016 (160-8934-3), 
WAA-04-AF-PS-20141 016 (160-8934-4), WAA-05-AF-PS-20141 016 (160-8934-5) and WAA-00-AF-FB-20141 016 (160-8934-6) were 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 10/29/2014 and 

analyzed on 11/02/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). The samples 

are filters that must be split between multiple analysis. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-1 

Project/Site: West Lake Landfill- Filters 

ISOTOPIC THORIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20141016 (160-8934-1), WAA-02-AF-PS-20141016 (160-8934-2), WAA-03-AF-PS-20141016 (160-8934-3), 
WAA-04-AF-PS-20141 016 (160-8934-4), WAA-05-AF-PS-20141 016 (160-8934-5) and WAA-00-AF-FB-20141016 (160-8934-6) were 
analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared and analyzed on 11/10/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). The samples 
are filters that must be split between multiple analysis. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

ISOTOPIC URANIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20141016 (160-8934-1), WAA-02-AF-PS-20141016 (160-8934-2), WAA-03-AF-PS-20141016 (160-8934-3), 
WAA-04-AF-PS-20141 016 (160-8934-4), WAA-05-AF-PS-20141 016 (160-8934-5) and WAA-00-AF-FB-20141016 (160-8934-6) were 
analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 10/30/2014 and analyzed 
on 11/07/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). The samples 
are filters that must be split between multiple analysis. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Chain of Custody Record 

Earth City, MO 63045 

Test America --- .. .... . ·--------·--THE LEADER tN S:NVlRONMENT"Al TESTiNG 

phone 314.298.85613 fax Regulatory Program: Dow 0NPOES QRCRA QOther: TestAmerica Laboratories, Inc. 
Cli~nt Contact Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date: 10-20-141 COC No: 

Tetra Tech. Inc. I Tel/Fax: 314-517-6798 Lab Contact: Mike Franks Carrier: NA 1 of 1 COCs 

contingent upon TAR results 

for all samples 

Filter l Air 

10f16/r14 NA Filter Air 

I I\\~\ I\\ \\~\\~\\\\\\U\\\\\\\\I\\\\\\ 
160-8934 Chain of Custody 

Hazardous Waste? Please List any EPA Waste Codes for the sample in the 
of the sample. 

QRetum to Oient QAI<.hive for. Months 

Da:temme: in Laboratory by: 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 8934 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-8934-1 

List Source: TestAmerica St. Louis 

Comment 

WLLFOIA4312- 015- 0155486 



Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-8934-1 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9315 

A-01-R 

A-01-R 

Method Description 

Total Apha Radium (GFPC) 

Isotopic Uranium (Alpha Spectrometry) 

Isotopic Thorium (Alpha Spectrometry) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-8934-1 

Protocol 

SW846 

DOE 

DOE 

Laboratory 

TALSL 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-8934-1 

160-8934-2 

160-8934-3 

160-8934-4 

160-8934-5 

160-8934-6 

Client Sample ID 

WAA-01-AF-PS-20141016 

WAA-02-AF-PS-20141 016 

WAA-03-AF-PS-20141 016 

WAA-04-AF-PS-20141 016 

WAA-05-AF-PS-20141 016 

WAA-00-AF-FB-20141 016 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-8934-1 

Collected Received 

10/16/1411:38 10/20/14 14:30 

10/16/14 10:39 10/20/14 14:30 

10/16/1411:10 10/20/14 14:30 

10/16/1411:25 10/20/14 14:30 

10/16/14 10:53 10/20/14 14:30 

10/16/14 00:00 10/20/14 14:30 

TestAmerica St. Louis 
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Client Sample Results 
Client Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-1 
Project/Site: West Lake Landfill - Filters 

Method: 9315- Total 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) MDC Unit Prepared Analyzed DIIFac 
Totai"Aiptia.Radium-······ -·~-· ~-·~-- "~~-~~ ----. .. -~-·~M-- ~"~""'- --~-------" ··- --·---~---~- · r1io2i14 1s~oo· -0.468 0404 0.634 pCI/Sample 10/29/14 13:31 

Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac 
-- -·~- ~~-**~- -~·~-- -~----- -·4ii-:11o-· ·1oi2ii7t4i3Tr 11762114 16-:ao· Ba Carrier 97.6 1 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) Rl. MDC Unit Prepared Analyzed DiiFac 
----------·-- ------~·- ----- ---------

pcitsariiPfe· 11110/14 08:54- 11110/14.20:25. Thorium-228 0.102 0.124 0.125 1 

Thorium-230 0.352 0.176 0.178 1.00 0.135 pCi/Sample 11/10/14 08:54 1111 0/14 20:25 

Thorium-232 0.00341 0.0475 0.0475 0.135 pCi/Sample 11110/14 08:54 11110/14 20:25 

Tracer %Yield Qualifier Limits Prepared Analyzed DiiFac 
-~---- -------
11110114 08:54 11110114 20:25 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) MDC Unit Prepared Analyzed DIIFac 
··----- ----~ -~---~- ·--~--"- ----~-- ---~~-

Uranium-2331234 0.0642 0.0974 0.169 pCi/Sample 10130114 14:02 11107/14 10 00 

Uranium-235/236 -0.00571 0.0563 0.169 pCi/Sample 10/30114 14:02 11107/14 10:00 

Uranium-238 0.0946 0.0923 0.120 pCi/Sample 10/30/14 14:02 11107114 10.00 

Tracer %Yield Qualifier Limits Prepared Analyzed D/1 Fac 
~--~-~---·---~-, ~--- ---- -~~------ ---·--~---

Uranium-232 30.110 10130114 H02 11/07114 10;00 1 

Method: 9315- Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-l (2a+l-) MDC Unit Prepared Analyzed DiiFac 

Total Alptia Radium 
w----~- ----- "o.533 pCitSamPfe 

------·-
11/02/14 ·i6:oo 0275 0.324 0.325 10/29/14 13 31 

Carrier %Yield Qualifier Limits Prepared Analyzed Di/Fac 
-·--------- ··--~·~···-ai carrier- 98.8 40. 110 10129114 13:31 16:00 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/·) (2a+/-) RL MDC Unit Prepared Analyzed Dil Fac 
- ' ---~----··- ---~- i3ciisamPie --·--··-· 

11110114"20:25" Thorium-228 0.0484 0.140 0.269 11/10114 08:54 

Thorium-230 0.405 0.188 0.191 1.00 0.0652 pCi/Sample 11/10/14 08:54 11110/14 20 25 

Thorium-232 0.0174 0.0863 0.0885 0.119 pCi/Sample 11110/14 08:54 11110114 20.25 

TestAmenca StLouis 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID; 160-8934-1 
ProjecUSite: West Lake Landfill - Filters 

Tracer %Yield Qualifier Limits Prepared Analyzed DIIFac 

Thonuin7229 ··· ·------ ~----- ···3cf:.T;a·· 11110114 oa·54 ··t1!lol142o is 1 79.0 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+l·) RL MDC Unit Prepared Analyzed DIIFac 
·-------~---~- ·-·--· ----o:w4 ---~--- ----···~··MM-· J>cvsample- "·--- ·- ~'·--~--· ~~ -~ -·-~-~--··-~" 

Uranium-233/234 0.0183 0.104 0 215 10/30/14 14:02 11/07/14 10 00 1 

Uranium-235/236 -0.00947 0.0189 0.0190 0.126 pCi/Sample 10/30/14 14.02 11/07/14 10'00 

Uranium-238 0.102 0.0906 0,0910 1 00 0.101 pCi/Sample 10130114 14 02 11107114 10.00 

Tracer %Yield Quallfilr Limits Prepared Analyzed Dll Fac 

t.Jranium:2r2------ ------ ---30.110- '1iJIJOi1414.:02 
----~---

93.3 11107114 10:00 1 

Method: 9315 ·Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+l-) RL MDC Unit Prepared Analyzed DiiFac 
------ ---· -- ----·-- -i 0!2911413:31 Total Alpha Radium 0.331 0.539 pCi/Sample 11102114 16:00 

Carrier %Yield Qualifier Limits Prepared Analyzed Dll Fac 
~ •W --·--------- ----- _, ______ 

"{i:i/29H4 13.31 
M m-'~" -- "" ___ 

Ba Carrier 101 40-110 11102114 16:00 1 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+/-) RL MDC Unit Prepared Analyzed DIIFac 
-"·-~-·"·~··~- ~---~ .. - --~--

-u••••~-- ----- -~248 ---
11110714 o8:54 11t1ol14 io:26-Thorium-228 0.0843 0.140 0.140 pCi/Sample 

Thorium-230 0.327 0.177 0.179 0.166 pCi/Sample 11110/14 08:54 11110/14 20:26 

Thorium-232 0.0489 0.0909 0.0910 0.169 pCiiSample 11110114 08:54 11/10/14 20:26 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac 
~-m---- -·---·-~- ---·-~ 

-11ttol142o.26 822 11110114 08•54 1 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result (2a+l-) (2a+f·l MDC Unit Prepared Analyzed DIIFac 
·---·---·~ ~--~·~··----·- --·--·- "'0.0'873 -----· -"- .10/30/l414:02-

"''""'''~''"'~··-···· ··--" 

Uranlum-2331234 0.0695 0.137 pCi/Sample 11107/14 10:00 1 

Uranium-2351236 -0.0192 0.0272 0.0272 0.152 pCi/Sample 10/30114 14:02 11107/14 10:00 

Uranium-238 0.0401 0.0677 0.0678 0 122 pCi/Sample 10130/14 14 02 11107/14 10 00 

Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac 

uramur11:232 · - ·····3a·~·Ho· 
'" ·~ . ~·~~-· iilo7t14 io.oo 10130114 14:02 

TestAmenca St. Louis 
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Client Sample Results 
Client Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: 9315 ·Total Apha Radium (GFPC) 
Count Total 

Uncert Uncert 

Analyte Result Qualifier (2a+/-) (2a+/-) 
-~---·--··---·-·-·-·· ---·ir393 -·-· ~~ .. ----·-·-Total Alpha Radium 0.299 

Carrier %Yield Qualifier Limits 
--------·-- ~··-·-·-99 4 Ba Carrier 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert 

Analyte Result Qualifier (2a+/·) (2a+/·) 

Thorium-230 0.232 0.145 0.146 

Thorium-232 0.0816 0.0816 0.0819 

Tracer %Yield Qualifier Limits 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert 

Analyte Res lift Quallfler (2a+l-) (2a+/-) 

u-ranlum-233/234 
-·--- ------ -----

0.0668 

Uranlum-235/236 -0.0396 

Uranium-238 0.0524 

Tracer %Yield Qualifier 
~·····-·····~~- ... -~ ----

Uranium-232 

Method: 9315 ·Total Apha Radium (GFPC) 

Analyte 

Total Alpha Radtum 

Carrier %Yield Qualifier 

a a 97.3 

0.101 0.101 

0 0396 0.0397 

0.0810 0.0811 

Limits 
------

30~ 110 

Count Total 

Uncert 

(2a+/·) 
~·-~-6.263 

Limits 
·-4t:r:Tio 

Uncert 

(2a+/-) 

0.264 

Method: A..01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert Uncert 

Analyte Result Qualifier (2a+/-l (2a+l-) 

Thorium-228 · o:0764 0.117 ti117 
Thorium-230 0 .. 356 0.207 0.209 

Thorium-232 -0,00152 0.0741 0.0741 

Tracer %Yield Qualifier Limits 

ThorlUm-229 "79.3 --WHmmo•omO "'"'-

30- 110 

RL 

RL 

1.00 

1.00 

Rl 

RL 

Page 12 of 18 

MDC 
--.. ---~-·--

0.436 

MDC 
·--o.24o 

0.135 

0.0612 

MDC 

MDC 
--·-o.442 

MDC 

0.203 

0 242 

0,189 

Unit 

ilc-Jsami>re 

Unit 

pcf1samPie 

pC!/Sample 

pC!/Sample 

Unit 
-·---·· 
pCiiSample 

pCi/Sample 

pCi/Sample 

Unit 

iJc!lsam'Pie-

Unit 

;;cilsampra 

pCIISample 

pClJSample 

TestAmerica Job ID: 160-8934-1 

Prepared 
-·----- ·--~--

10/29/14 13:31 

Prepared 

-ioti911413:3T 

Prepared 

.11/10/14 !58:54-· 

11/10114 08:54 

11/10114 08:54 

Prepared 

11110114 08:54 

Prepared 

·ioi3ot14 14:o2" 
10130114 14:02 

10/30114 14:02 

Prepared 

10130114 14:02 

Prepared 

-1ot29Ti413 :11 

Prepared 

'1o/29tt4 Ti:§i 

Prepared 

11iici714os·s4 

11110114 08;54 

11/10114 01154 

Prepared 

·11110114 oif 54 

Analyzed 

Hi02t14. 16:o1" 

Analyzed 

··nlci2ti4.Ti£oi 

Analyzed 
----~---

U/10/14 20:26 

11/10/14 20:26 

11/10/14 20:26 

Analyzed 

711101i42o.·26 

Analyzed 
--~m"-~-~ 

11/07114 10:00 

11/07/14 10:00 

11/07114 10:00 

Analyzed 

ttl0m410:oo 

Analyzed 
- ~-~---~· -- - ~ 

11102!14 16 01 

Analyzed 

~11/ov141tfoT 

Analyzed 
~~·- .. ·~-· '"'""'"~~~··-

11110114 20 26 

11110114 20 26 

11/10114 20.26 

Analyzed 

1111 oii i2o 26 

DIIFac 

1 

Dll Fac 

1 

DiiFac 

DIIFac 

Dll Fac 

Dil Fac 

DIIFac 

1 

Dil Fac 
--·--1 

DiiFac 

1 

Dil Fac 

TestAmenca St Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
ProJect/Site: West Lake Landfill - Filters 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Qualifier (2a+l·) 

Total 

Uncert. 

(2a+l-) 
-----~--~~-·--"--- ------

-·- 0.0942 -----~-----Uranium-233!234 0.0966 0.0945 

Uranium-2351236 0.000 0.0194 0.0194 

Uranium-238 0.0591 0.0778 0.0779 

Tracer %Yield Qualifier Limits _, -----··--~-~~w----~--
Uranium-232 

Method: 9315 ·Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncerl 

Analyte Result Qualifier (2a+/-) (2a+l-) 

Total Alpha Radium 

Carrier %Yield Qualifier Limits 
----
Ba Carrier 40-110 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncerl Uncerl 

Analyte Result Qualifier (2a+l-l (2a+l-) 
~------ -----Thorium-228 -0.0726 0.0537 

Thorium-230 0.617 0.247 0.253 

Thorium-232 0.0569 0.102 0.102 

Tracer %Yield Qualifier Limits 
-----

78.3 30.110 

Method: A-01-R Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncerl Uncerl 

Analyte Result Qualifier (2a+/·) (2a+/-) 
·-----0.-0929 -~----~---

Uranium-233/234 0.114 0.0933 

Uramum-2351236 0.0216 0.0431 0.0432 

Uranium-238 0.0692 0.0692 0.0694 

Tracer %Yield Qualifier Limits 
- MW-·----~---- ~--~--- ·-··3o-_11o-· Uranium-232 935 

Rl 

Rl 

1.00 

Rl. 

1.00 

Page 3 of 18 

MDC 

0 0698 

0.123 

MDC ----
0.425 

MDC 

0.194 

0.187 

MDC 
--·--

0.0958 

0 .. 0647 

0.0519 

TestAmerica Job 10: 160-8934-1 

Unit Prepared Analyzed DIIFac 
-----~ 

·1o/30/1.414o2- f17077i4i ollo" pCi/Sample 1 

pCi/Sample 10/30/14 14 02 11/07/14 10;00 1 
pCiiSample 10/30/14 14•02 11/07/14 10:00 

Prepared Analyzed Dll Fac 

-1ol30ii414o2 ·7 iio771411fiio 1 

Unit Prepared Analyzed DiiFac ----- 10129114 13:31 1"1To2t1·41e:o1 pCi/Sample 

Prepared Analyzed Dil Fac 

10/29114 13.::31 117o2714"t6:01 ----:; 

Unit Prepared Analyzed DIIFac 
pCitSample·- 117io714 o8 54 111101142026 

----·-1 
pC1/Sample 11/10/14 08:54 11/10/14 20·26 

pCi/Sample 11110114 08:54 11110/14 20:26 

Prepared Analyzed Dil Fac 
-:r111o714 oa?s4· 1.i7i07i4 20726" 

Unit Prepared Analyzed DiiFac 
~----- -1073o71414-a2· 1-1To7Ti 41o:Oo pCi/Sample 

pCi/Sample 10130114 14:02 11107114 10·00 

pCi/Sample 10130114 14:02 11107114 10:00 

Prepared Analyzed Dil Fac 

-iol30i1414:ci2 --iilo7714 1o:aif 1 

TestAmenca StLouis 

11/19/2014 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total Apha Radium (GFPC) 

Analyte 

Total Alpha Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

LCS 

%Yield 

95.0 

LCSD 

%Yield 

95.6 

MB 

Result 

0.3382 

MB 

%Yield 

94.7 

LCS 

Qualifier 

LCSD 

Qualifier 

Count 

MB Uncert. 

Qualifier (2a+/-) 

u 0.362 

MB 

Qualifier Limits 

40.110 

Spike LCS 

Added Result 

45.0 44.23 

Limits 

40- 110 

Spike LCSD 

Added Result 

45.0 49.74 

Limits 

40- 110 

Total 

Uncert. 

(2a+/-) 

0.363 

LCS 

Qual 

LCSD 

Qual 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Thorium-228 0.0000 u 0.0176 0.0176 

Thorium-230 0.1684 0.119 0.120 

Thorium-232 0.01227 u 0.0456 0.0456 

MB MB 

Tracer %Yield Qualifier Limits 

Thorium-229 82.1 30.110 

RL 

1.00 

Total 

Uncert. 

(2a+/-) 

4.66 

Total 

Uncert. 

(2a+/-) 

5.06 

RL 

1.00 

1.00 

1.00 

MDC 

0.587 

RL 

1.00 

RL 

1.00 

MDC 

0.0634 

0.0634 

0.116 

TestAmerica Job ID: 160-8934-1 

Unit Prepared 

pCi/Sample 10/29/14 13:31 

Prepared 

10129114 13:31 

MDC Unit %Rec 

-----cocc.6'"'6c-=-6 pCi/Samr 98 

MDC Unit %Rec 
----

0.525 pCi/Samr 111 

Unit Prepared 

pCi/Sample 11/10/14 08:54 

pCi/Sample 11/10/14 08:54 

pCi/Sample 11/10/14 08:54 

Prepared 

11110114 08:54 

Analyzed 

11/02/1416:00 

Analyzed 

11102114 16:00 

%Rec. 

Limits 

65.150 

%Rec. 

Oil Fac 

Di/Fac 

RER 

Limits RER Limit 

65- 150 0.57 

Analyzed Oil Fac 

11/10/14 20:25 

11/10/14 20:25 

11/10/14 20:25 

Analyzed Di/Fac 

11110114 20:25 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) (Continued) 

Spike LCS LCS 

Analyte Added Result Qual 

Thorium-230 16.1 18.09 

LCS LCS 

Tracer %Yield Qualifier Limits 

Thorium-229 67.0 30- 110 

Spike LCSD LCSD 

Analyte Added Result Qual 

Thorium-230 16.1 18.90 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Thorium-229 81.4 30- 110 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Uranium-233/234 0.08740 u 0.0867 0.0871 

Uranium-235/236 -0.009887 u 0.0198 0.0198 

Uranium-238 0.02220 u 0.0583 0.0583 

MB MB 

Tracer %Yield Qualifier Limits 

Uranium-232 85.3 30.110 

Spike LCS LCS 

Analyte Added Result Qual 

Uranium-233/23 25.5 25.46 

4 
Uranium-238 26.0 26.01 

LCS LCS 

Tracer %Yield Qualifier Limits 

Uranium-232 86.7 30- 110 

Total 

Uncert. 

(2a+/-) 

2.04 

Total 

Uncert. 

(2a+/-) 

2.02 

RL 

1.00 

1.00 

1.00 

Total 

Uncert. 

(2a+/-) 

2.56 

2.60 

RL 

1.00 

RL 

1.00 

MDC 

0.105 

0.131 

0.125 

RL 

1.00 

1.00 

TestAmerica Job ID: 160-8934-1 

%Rec. 

MDC Unit %Rec Limits 

-----::o'"""".1:-c4c::-2 pCi/Samr 113 81 _118 

%Rec. RER 

MDC Unit %Rec Limits RER Limit 

-----::o'"""".1:-c1"""5 pCi/Samr 118 81_118 0.20 

Unit Prepared Analyzed Oil Fac 

pCi/Sample 10/30/14 14:02 11/07/14 10:00 

pCi/Sample 10/30/14 14:02 11/07/14 10:00 

pCi/Sample 10/30/14 14:02 11/07/14 10:00 

Prepared Analyzed Di/Fac 

10130114 14:02 11107114 10:00 

%Rec. 

MDC Unit %Rec Limits 
-- --

0.155 pCi/Samr 100 84-120 

0.106 pCi/Samr 100 82 _122 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-1 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) (Continued) 

Total 

Spike LCSD LCSD Uncert. %Rec. RER 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits RER Limit 

Uranium-233/23 25.5 26.37 2.61 1.00 0.166 pCi/Samr 104 84.120 0.18 1 

4 
Uranium-238 26.0 26.73 2.64 1.00 0.0994 pCi/Samr 103 82.122 0.14 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Uranium-232 96.6 30- 110 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-1 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8934-1 WAA-01-AF-PS-20141 016 Totai/NA Filter DPS-0 

160-8934-2 WAA-02-AF-PS-20141 016 Totai/NA Filter DPS-0 

160-8934-3 WAA-03-AF-PS-20141 016 Totai/NA Filter DPS-0 

160-8934-4 WAA-04-AF-PS-20141 016 Totai/NA Filter DPS-0 

160-8934-5 WAA-05-AF-PS-20141 016 Totai/NA Filter DPS-0 

160-8934-6 WAA-00-AF-FB-20141 016 Totai/NA Filter DPS-0 

LCS 160-152917/2-A Lab Control Sample Totai/NA Filter DPS-0 

LCSD 160-152917/3-A Lab Control Sample Dup Totai/NA Filter DPS-0 

MB 160-152917/1-A Method Blank Totai/NA Filter DPS-0 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8934-1 WAA-01-AF-PS-20141 016 Totai/NA Filter ExtChrom 

160-8934-2 WAA-02-AF-PS-20141 016 Totai/NA Filter ExtChrom 

160-8934-3 WAA-03-AF-PS-20141 016 Totai/NA Filter ExtChrom 

160-8934-4 WAA-04-AF-PS-20141 016 Totai/NA Filter ExtChrom 

160-8934-5 WAA-05-AF-PS-20141 016 Totai/NA Filter ExtChrom 

160-8934-6 WAA-00-AF-FB-20141 016 Totai/NA Filter ExtChrom 

LCS 160-153072/2-A Lab Control Sample Totai/NA Filter ExtChrom 

LCSD 160-153072/3-A Lab Control Sample Dup Totai/NA Filter ExtChrom 

MB 160-153072/1-A Method Blank Totai/NA Filter ExtChrom 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-8934-1 WAA-01-AF-PS-20141 016 Totai/NA Filter ExtChrom 

160-8934-2 WAA-02-AF-PS-20141 016 Totai/NA Filter ExtChrom 

160-8934-3 WAA-03-AF-PS-20141 016 Totai/NA Filter ExtChrom 

160-8934-4 WAA-04-AF-PS-20141 016 Totai/NA Filter ExtChrom 

160-8934-5 WAA-05-AF-PS-20141 016 Totai/NA Filter ExtChrom 

160-8934-6 WAA-00-AF-FB-20141 016 Totai/NA Filter ExtChrom 

LCS 160-155188/2-A Lab Control Sample Totai/NA Filter ExtChrom 

LCSD 160-155188/3-A Lab Control Sample Dup Totai/NA Filter ExtChrom 

MB 160-155188/1-A Method Blank Totai/NA Filter ExtChrom 

TestAmerica St. Louis 
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Tracer/Carrier Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-8934-1 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total 
Matrix: Filter Prep Type: Totai/NA 

Percent Yield (Acceptance Limits) 

Ba 

Lab Sample ID Client Sample ID (40-110) 

160-8934-1 WAA-01-AF-PS-20141 016 97.6 

160-8934-2 WAA-02-AF-PS-20141 016 98.8 

160-8934-3 WAA-03-AF-PS-20141 016 101 

160-8934-4 WAA-04-AF-PS-20141 016 99.4 

160-8934-5 WAA-05-AF-PS-20141 016 97.3 

160-8934-6 WAA-00-AF-FB-20141 016 100 

LCS 160-152917/2-A Lab Control Sample 95.0 

LCSD 160-152917/3-A Lab Control Sample Dup 95.6 

MB 160-152917/1-A Method Blank 94.7 

Tracer/Carrier Legend 

Ba- Ba Carrier 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

Th-229 

Lab Sample ID Client Sample ID (30-110) 

160-8934-1 WAA-01-AF-PS-20141 016 85.3 

160-8934-2 WAA-02-AF-PS-20141 016 79.0 

160-8934-3 WAA-03-AF-PS-20141 016 82.2 

160-8934-4 WAA-04-AF-PS-20141 016 82.2 

160-8934-5 WAA-05-AF-PS-20141 016 79.3 

160-8934-6 WAA-00-AF-FB-20141 016 78.3 

LCS 160-155188/2-A Lab Control Sample 67.0 

LCSD 160-155188/3-A Lab Control Sample Dup 81.4 

MB 160-155188/1-A Method Blank 82.1 

Tracer/Carrier Legend 

Th-229 = Thorium-229 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

U-232 

Lab Sample ID Client Sample ID (30-110) 

160-8934-1 WAA-01-AF-PS-20141 016 90.0 

160-8934-2 WAA-02-AF-PS-20141 016 93.3 

160-8934-3 WAA-03-AF-PS-20141 016 95.2 

160-8934-4 WAA-04-AF-PS-20141 016 89.1 

160-8934-5 WAA-05-AF-PS-20141 016 90.1 

160-8934-6 WAA-00-AF-FB-20141 016 93.5 

LCS 160-153072/2-A Lab Control Sample 86.7 

LCSD 160-153072/3-A Lab Control Sample Dup 96.6 

MB 160-153072/1-A Method Blank 85.3 

Tracer/Carrier Legend 

U-232 = Uranium-232 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

November 17,2014 

J9055 

WAA-01-AF-PS-20141023, WAA-02-AF-PS-20141023, WAA-03-
AF-PS-20141023, WAA-04-AF-PS-20141023, WAA-05-AF-PS-
20141023, and WAA-00-AF-FB-20141023 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

17 October 2014 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ9055 
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DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ9055 
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DATA ASSESSMENT 

Sample delivery group (SDG) J9055 included five (5) environmental air (filter) samples and one (1) QC 
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846 
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 
Ga-01-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided 
adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blanks yielded no detectable activities. The field blank yielded a low beta 
activity. The other field samples yielded more than 5 times the field blank beta activity, so no further 
qualifications were applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the LCS analyses were within established control limits. No qualifications 
were applied. 

V. Surrogates 

Surrogates are not used in these radioanalytical methods. 

VI. Comments 

Many detected activities were less than their reporting limits ("RL"). These extrapolations should be 
qualified as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as 
qualified for their intended purposes. 

103!9025140058.000 3 SDGJ9055 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

1013112014 4:28:21 PM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-2 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-2 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-9055-2 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-9055-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 10/27/2014 1:30PM; the samples arrived in good condition, properly preserved and, where required, on 

ice. The temperature of the cooler at receipt was 20.0° C. 

GROSS ALPHA AND GROSS BETA RADIOACTIVITY 

Samples WAA-01-AF-PS-20141 023 (160-9055-1 ), WAA-02-AF-PS-20141 023 (160-9055-2), WAA-03-AF-PS-20141 023 (160-9055-3), 
WAA-04-AF-PS-20141 023 (160-9055-4), WAA-05-AF-PS-20141 023 (160-9055-5) and WAA-00-AF-FB-20141 023 (160-9055-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared and analyzed on 

10/28/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

RADIUM-226 & OTHER GAMMA EMITTERS (GS) 

Samples WAA-01-AF-PS-20141 023 (160-9055-1 ), WAA-02-AF-PS-20141 023 (160-9055-2), WAA-03-AF-PS-20141 023 (160-9055-3), 

WAA-04-AF-PS-20 141 023 (160-9055-4 ), WAA-05-AF-PS-20 141 023 (160-9055-5) and WAA-00-AF-FB-20141 023 (160-9055-6) were 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-2 

Project/Site: West Lake Landfill- Filters 

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared on 10/28/2014 and 
analyzed on 10/29/2014 and 10/30/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 
phone 314.298.8566 fax 

Client Contact 
Tetra Tech, Inc. 
415 Oak Street 

Kansas City, MO 64106 
(816) 412-1786 Phone 
(816) 816-410-1748 FAX 
Project Name: West Lake LandfiH Site 
Site: Bridgeton, MO 
PO# 1105610 

Sample Identification 

W AA-01-AF-PS-20141 023 

W AA-02-AF-PS-20141 023 

WAA-03-AF-PS-20141023 

VVAA~AF-PS-20141023 

D WAA-05--AF-PS-20141023 

WAA-00-AF-FB-20141023 

Chain of Custody Record 

Regulatory Program: 0DW 0NPDES 0RCRA 00ther: 

Project Manager: Dave Kinroth Site Contact: Dave Kinroth 
Tel/Fax: 314-517-6798 Lab Contact: Mike Franks 

Analysis Turnaround Time 
D CALENDAR DAYS 0 WORKING DAYS -TAT 1fdifferentfrom Below __ zo __ ;z 0 - E CL D 2weeks z ~-m 

:::> E E LL 

l;l '5 ::> ·~ ~ ·c:: 0 lweek > 0 r;e 0.. ri 0 
e! ~ "' "' 

(/) J:: 

0 2days ~ :.-E. jg 1- ::J N 
E 0 0 • 0.. 

- <i: E 0. ·a. ·- E 0 lday E "' "' "' <i: j E :g .. :;: (J) Cl :s ;:,ample "' e e o;: ~ li 
Type 

.., 
~ Cl {!. o;: 0:. ID Sample Sample (C=Comp, #of 

e .g ~ ~ 
I.D ' ~ 

~ ~ ~ "' Date Time G=Grabl Matrix Cont ii: .. "' ffi 9 (l) 
Cl.. (l) <( • 

10/23/14 14:34 Filter Air 1 X X X X X X 

10/23/14 13:29 Filter Air 1 X X X X X X 

10123/14 14:01 Filter Air 1 X X X X X X 

10/23/14 14:19 Filter Air 1 X X X X X X 

10/23/14 13:44 Filter Air 1 X X X X X X 

10/23/14 NA Filter Air 1 X X X X X xl I I 

TestAmerica 
THE LEADER !N ENVIRONMENTAL TESTING 

TestAmerica Laboratories, Inc. 
Date: 10-27-14 COC No: 
Carrier: NA of 'cocs 

Sampler. 

For Lab Use Only: 

Walk-in Client: I: I 
Lab Sampling: .__: ____ ,_ 

Job I SDG No.: 

Sample Specific! Notes: 

* 9315 Radium-226 (Gfi'PC) 

contingent upon TAR results 

for all samples 

I I I I I I 

<I' 

n 1111 ~ 111 ~1111r~ 
160-9055 Chain of Custody 

Possible Hazard Identification: fSample Disposal (A fee may be assessed ifsamples are retained longer thari 1 month} Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the 
Comments Section if the lab is to dispose of the sample. 

0Non-Hazard 0Rammable QSkin Irrilant QPoison B 0Unknown 0Retl.lm to Client Ornsposal by Lab QArchive for Months 

Speciallnstructions!QC Requirements & Comments: 

......... 
Custody Seals Intact: 0 Yes 0 No Custody Seat No.: A_JCool~e!jp. CCJ: Obs'd: corra: Therm 10 No.: 

Relinquished by: • V- .......fl-.::: 
~ ~v..p.}J/'-' 

Company: 

Campa~ il_._ 
~~~ 

Date/Time: f 

Comp.any: "1"': k. c- ~-.JDate!Time: ~fo~by_#'f J 
f"~~ J ~ · JT/P-CfllO ~z:-t-lcj ~~~f p!1 X::"1l7 IZ~;~:/4 ltsso 

Company: 1 Date/Tima: p<eceived· byr 7 relinqUished by: 

relinquished by: Company: Date/Time: Received in Laboratory by: Company: Date/Time: 

Form No. CA..C.Wl-002, Rev. 4.3, dated 12/05/2013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 9055 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-9055-2 

List Source: TestAmerica St. Louis 

Comment 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-9055-2 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9310 

GA-01-R 

Method Description 

Gross Alpha I Beta (GFPC) 

Cesium-137 & Other Gamma Emitters (GS) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-9055-2 

Protocol 

SW846 

DOE 

Laboratory 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-9055-1 

160-9055-2 

160-9055-3 

160-9055-4 

160-9055-5 

160-9055-6 

Client Sample ID 

WAA-01-AF-PS-20141023 

WAA-02-AF-PS-20141 023 

WAA-03-AF-PS-20141 023 

WAA-04-AF-PS-20141 023 

WAA-05-AF-PS-20141 023 

WAA-00-AF-FB-20141 023 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-9055-2 

Collected Received 

10/23/14 14:34 10/27/14 13:30 

10/23/14 13:29 10/27/14 13:30 

10/23/14 14:01 10/27/14 13:30 

10/23/14 14:19 10/27/14 13:30 

10/23/14 13:44 10/27/14 13:30 

10/23/14 00:00 10/27/14 13:30 

TestAmerica St. Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-2 
ProjecUSite: West Lake Landfill - Filters 

Method: 9310- Gross I Beta (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/·) (2a+/-) Rl MDC Unit Prepared Analyzed DIIFac ---- __ M_AA __ 

--~--- ----- ----
jjcusample-

--------~ ~-~--~---

Gross Alpha 0.563 0.277 0.285 10.0 0.276 10128114 10.27 10128/14 12 50 

Gross Beta 14.0 1.06 1.75 10.0 0.384 pCi!Sample 1 0/28114 1 0'27 10/28114 12"50 

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l·) (2a+/-) Rl. MDC Unit Prepared Analyzed DIIFac -------------
pCitsariiPie 

------- --------Cesium-137 -0.959 10128/14 10:13 10/29114 20.33 

Count Total 

Other Detected Uncert. Uncert. 

Radlonuclides Result Qualifier (2a+l-) (2a+l-} RL MDC Unit Prepared Analyzed DI/Fac 
---- ----

pCi/Samp/8- ------ ------
Other Detected 10128114 10'13 10129114 20:33 1 
Radionuclide 

Method: 9310- Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l·) (2a+/-) Rl MDC Unit Prepared Analyzed Oil Fac --------- ~-----

- o.326 ------ ---- ---·---
Gross Alpha 0.429 0.262 0.266 pCi/Sample 10128114 10:27 1 0/28114 12:50 

Gross Beta 12.4 0.984 1.59 10.0 0.360 pCi/Sample 10128114 10:27 10128114 12:50 

Method; GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l·) (2a+/-) Rl MDC Unit Prepared Analyzed Oil Fac 
·--------- ----- ______ ,$ 

,,~---

pCiiSampie" 
------ ·------Cesium-137 -0.845 6.04 10,9 10/28/1410:13 10129114 21:11 1 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclldes Result Qualifier (2a+l·) (2a+l·) RL MDC Unit Prepared Analyzed Oil Fac ---------··-- ---- ------ ---- ------ ----
pcvsample 

------ ~--~-------

Other Detected 10128114 10:13 10129114 21:11 

Radionuclide 

Method: 9310 ·Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/·l (2a+/·) Unit Prepared Analyzed Oil Fac 

Gross-AlPha ---()_222 ~():224 ;>cilsampTe- 1072a7i 4-1 o:2'7' 
·-~--·~""-"-~ ·-·~·--·· 

10128/14 12'51 

Gross Beta 11.9 0.952 1.52 10,0 0.340 pCiiSample 10128/14 10 27 10/28/14 12 

TestAmerica St. Louis 
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Client Sample Results 
Client Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-2 ProJecUSite, West Lake Landfill - Filters 

Method: GA-01-R • Cesium-137 Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2cr+l-) (2cr+/-) Rl.. MDC Unit Prepared Analyzed DIIFac ---~-------

pCiiSample . 10/28/14 10:13 1ol29t1421-as-
Cesium-137 10.4 1 

Count Total 
Other Detected Uncert. Uncert. 
Radionuclides Result Qualifier (2cr+l·) (2cr+l·) Rl.. MDC Unit Prepared Analyzed Dil Fac ------- ----- --- ·----- ---·--- -------

1ol29114 21:oif Other Detected None pCiiSamp/e 10128114 10:13 
Rad10nuclide 

Method: 9310- Gross Alpha J Beta (GFPC) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2cr+l-) (2cr+l·) Ri. MDC Unit Prepared Analyzed Oil Fac ---o:-317 ----

10!2a114 12:51 Gross 0.331 0.239 pCi/Sampl& 1 0/28/14 1 0:27 1 
Gross Beta 10.5 0.908 1.39 10.0 0.358 pCi/Sample 1 0/28/14 10:27 10/28114 12:51 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2cr+l·) (2cr+l-) Rl.. MDC Unit Prepared Analyzed Oil Fac -·-----3.77 7.88 13.6 pCi!Sample 10/28/14 10:13 

Count Total 
Other Detected Uncert. Uncert. 
Radionuclides Result Qualifier (2cr+l·) (2a+l-) Rl.. MDC Unit Prepared Analyzed Dll Fac ---- ---- ---- ----- -t0/28/t4 10:i3 t0/2911421:52 
Other Detected None pCi/Sample 
Radtonuclide 

Method: 9310- Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. 
Result Qualifier (2u+l·) (2u+l-) Ri. MDC Unit Prepared Analyzed 0!1 Fac ----o:-290 -0• ~--~, --· 

pciisample . 10/2811410.2'7 1o128/:r.i" 12-52" Gross 0.231 0.318 
Gross Beta 11.1 0.923 1.45 10.0 0.331 pCiiSample 10/28114 10 27 10128114 12:52 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2u+/-) (2a+l·) Ri. MDC Unit Prepared Analyzed DiiFac -·--~~~~~--

~.--~-~··-·~-· 

pcVsampie 1 oJ2al14.1o?i 3 -··-" -·-~- ··~--0.00186 5.68 10.9 10130114 16 56 

TestAmenca St Louts 
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Client Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill - Filters 

Other Detected 

Radlonuc/ldes 

Other Detected 

Radionuclicie 

Result Qualifier 

None 

Method: 9310 ·Gross Alpha I Beta (GFPC) 

Result Qualifier 
----

0.172 

Gross Beta 1.68 

Client Sample Results 

Count Total 

Uncert. 

(2u+/-) 

Count 

Uncert. 

(2a+l·l 
---o.196 

0.390 

Uncert 

(2u+l-) 

Total 

Uncert. 

(2a+f·) 

0.197 

0.425 

RL MDC Unit 
---

pCilSample 

RL MDC Unit 
-------
pCi/Sample 

pCi/Sample 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l·l MDC Unit 
-------- ----- ----- --10~ -----
Cesium-137 5.78 5.78 pCi/Sample 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2u+l·) (2u+l·) RL MDC Unit 
---- - ---- ---- -----

Other Detected None pCi/Sample 

Radionuclide 

Page of 15 

TestAmerica Job ID: 160-9055-2 

Prepared 
-------

10128/14 10'13 

Prepared 
------
1 0/28/14 1 0:27 

10/28/14 10:27 

Prepared 
-------
10/28/14 10'13 

Prepared 

Analyzed ___________ , __ 
10130114 16:56 

Analyzed 

10128114 12.52 

1 0128/14 12:52 

Analyzed 
------
10/30/14 16:58 

Analyzed 

Dll Fac 

1 

DIIFac 

1 

DIIFac 

Di/Fac 
-------

10128114 10.'13 10130114 16:58 

T estAmerica St Louis 

10/31/2014 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-2 
Project/Site: West Lake Landfill- Filters 

Method: 9310- Gross Alpha I Beta (GFPC) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.3124 u 0.234 0.237 10.0 0.315 pCi/Sample 10/28/14 10:27 10/28/14 12:49 

Gross Beta 0.1061 u 0.220 0.220 10.0 0.386 pCi/Sample 10/28/14 10:27 10/28/14 12:49 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Alpha 5.37 5.098 0.958 10.0 0.280 pCi/Samr 95 75.125 

Total 

Spike LCSB LCSB Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Beta 18.0 16.96 2.04 10.0 0.370 pCi/Samr 94 75.125 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Gross Alpha 0.563 0.4365 u 0.370 10.0 0.505 pCi/Samr 0.19 

Gross Beta 14.0 12.03 1.52 10.0 0.369 pCi/Samr 0.61 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 0.0000 u 1.28 1.28 20.0 3.33 pCi/Sample 10/28/14 10:13 10/29/14 21:12 

Count Total 

Other Detected MB MB Uncert. Uncert. 

Radionuclides Result Qualifier (2a+!-) (2a+!-) RL MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCi!Sample 10128114 10:13 10129114 21:12 

Radionuclide 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-2 
Project/Site: West Lake Landfill- Filters 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) (Continued) 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-----

Americium-241 32000 31900 3320 172 pCi/Samr 100 87.116 

Cesium-137 11200 10800 1150 20.0 100 pCi/Samr 97 87.120 

Cobalt-60 12100 12050 1230 51.9 pCi/Samr 99 87.115 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Cesium-137 -0.959 u -0.8663 u 4.21 20.0 7.72 pCi/Samr 0.01 1 

TestAmerica St. Louis 

WLLFOIA4312- 015- 0155516 



QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-2 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-9055-1 WAA-01-AF-PS-20141 023 Totai/NA Filter None 

160-9055-1 DU WAA-01-AF-PS-20141 023 Totai/NA Filter None 

160-9055-2 WAA-02-AF-PS-20141 023 Totai/NA Filter None 

160-9055-3 WAA-03-AF-PS-20141 023 Totai/NA Filter None 

160-9055-4 WAA-04-AF-PS-20141 023 Totai/NA Filter None 

160-9055-5 WAA-05-AF-PS-20141 023 Totai/NA Filter None 

160-9055-6 WAA-00-AF-FB-20141 023 Totai/NA Filter None 

LCS 160-152462/2-A Lab Control Sample Totai/NA Filter None 

MB 160-152462/1-A Method Blank Totai/NA Filter None 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-9055-1 WAA-01-AF-PS-20141 023 Totai/NA Filter None 

160-9055-1 DU WAA-01-AF-PS-20141 023 Totai/NA Filter None 

160-9055-2 WAA-02-AF-PS-20141 023 Totai/NA Filter None 

160-9055-3 WAA-03-AF-PS-20141 023 Totai/NA Filter None 

160-9055-4 WAA-04-AF-PS-20141 023 Totai/NA Filter None 

160-9055-5 WAA-05-AF-PS-20141 023 Totai/NA Filter None 

160-9055-6 WAA-00-AF-FB-20141 023 Totai/NA Filter None 

LCS 160-152465/2-A Lab Control Sample Totai/NA Filter None 

LCSB 160-152465/3-A Lab Control Sample Totai/NA Filter None 

MB 160-152465/1-A Method Blank Totai/NA Filter None 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

December 1, 2014 

J9055 

WAA-01-AF-PS-20141023, WAA-02-AF-PS-20141023, WAA-03-
AF-PS-20141023, WAA-04-AF-PS-20141023, WAA-05-AF-PS-
20141023, and WAA-00-AF-FB-20141023 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

1 December 2014 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ9055 
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J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ9055 
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DATA ASSESSMENT 

Sample delivery group (SDG) J9055 included five (5) environmental air (filter) samples and one (1) QC 
sample (a field blank). Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method 
9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-
0 1-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

Insufficient sample was available for MS/MSD analyses. Duplicate LCS analysis provided adequate data 
on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded a low activity for one (of three) thorium isotope and one (of three) 
uranium isotopes. The field blank yielded low activities for two thorium isotopes and no uranium 
isotopes. The blank activity was similar to those seen in the other field samples. No qualifications were 
applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries and relative percent differences from the duplicate LCS analyses were within 
established control limits. 

V. Surrogates 

These radioanalytical methods use a "carrier" or "tracer", whose recovery serves the same functions as 
surrogate recoveries. All carrier and tracer recoveries were within the laboratory's QC limits. No 
qualifications were applied. 

VI. Comments 

All detected results were less than their reporting limits ("RL"). These extrapolations should be qualified 
as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with few qualifications applied. All data are usable as qualified for 
their intended purposes. 

103!9025140058.000 3 SDGJ9055 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

1112412014 5:05:10 PM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-1 
Project/Site: West Lake Landfill- Filters 

Table of Contents 
Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Receipt Checklists ......................................... 6 

Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

Client Sample Results. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 

QC Association Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

Tracer Carrier Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

Page 2 of 18 
T estAmerica St. Louis 

11/24/2014 

WLLFOIA4312- 015- 0155523 



Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-1 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-9055-1 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-9055-1 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 10/27/2014 1 :30 PM; the samples arrived in good condition, properly preserved. The temperature of the 

cooler at receipt was 20.0° C. 

TOTAL ALPHA RADIUM IGFPCI 

Samples WAA-01-AF-PS-20141 023 (160-9055-1 ), WAA-02-AF-PS-20141 023 (160-9055-2), WAA-03-AF-PS-20141 023 (160-9055-3), 
WAA-04-AF-PS-20141 023 (160-9055-4), WAA-05-AF-PS-20141 023 (160-9055-5) and WAA-00-AF-FB-20141 023 (160-9055-6) were 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 11/06/2014 and 

analyzed on 11/07/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). The samples 

are filters that must be split between multiple analysis. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-1 

Project/Site: West Lake Landfill- Filters 

ISOTOPIC THORIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20141 023 (160-9055-1 ), WAA-02-AF-PS-20141 023 (160-9055-2), WAA-03-AF-PS-20141 023 (160-9055-3), 

WAA-04-AF-PS-20 141 023 (160-9055-4 ), WAA-05-AF-PS-20 141 023 (160-9055-5) and WAA-00-AF-FB-20141 023 (160-9055-6) were 
analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 11/12/2014 and analyzed 

on 11/16/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). The samples 

are filters that must be split between multiple analysis. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 
ISOTOPIC URANIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20141 023 (160-9055-1 ), WAA-02-AF-PS-20141 023 (160-9055-2), WAA-03-AF-PS-20141 023 (160-9055-3), 

WAA-04-AF-PS-20 141 023 (160-9055-4 ), WAA-05-AF-PS-20 141 023 (160-9055-5) and WAA-00-AF-FB-20141 023 (160-9055-6) were 

analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 11/05/2014 and analyzed 

on 11/07/2014. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). The samples 

are filters that must be split between multiple analysis. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 
phone 314.298.8566 fax 

Client Contact 
Tetra Tech, Inc. 
415 Oak Street 

Kansas City, MO 64106 
(816) 412-1786 Phone 
(816) 816-410-1748 FAX 
Project Name: West Lake LandfiH Site 
Site: Bridgeton, MO 
PO# 1105610 

Sample Identification 

W AA-01-AF-PS-20141 023 

W AA-02-AF-PS-20141 023 

WAA-03-AF-PS-20141023 

VVAA~AF-PS-20141023 

D WAA-05--AF-PS-20141023 

WAA-00-AF-FB-20141023 

Chain of Custody Record 

Regulatory Program: 0DW 0NPDES 0RCRA 00ther: 

Project Manager: Dave Kinroth Site Contact: Dave Kinroth 
Tel/Fax: 314-517-6798 Lab Contact: Mike Franks 

Analysis Turnaround Time 
D CALENDAR DAYS 0 WORKING DAYS -TAT 1fdifferentfrom Below __ zo __ ;z 0 - E CL D 2weeks z ~-m 

:::> E E LL 

l;l '5 ::> ·~ ~ ·c:: 0 lweek > 0 r;e 0.. ri 0 
e! ~ "' "' 

(/) J:: 

0 2days ~ :.-E. jg 1- ::J N 
E 0 0 • 0.. 

- <i: E 0. ·a. ·- E 0 lday E "' "' "' <i: j E :g .. :;: (J) Cl :s ;:,ample "' e e o;: ~ li 
Type 

.., 
~ Cl {!. o;: 0:. ID Sample Sample (C=Comp, #of 

e .g ~ ~ 
I.D ' ~ 

~ ~ ~ "' Date Time G=Grabl Matrix Cont ii: .. "' ffi 9 (l) 
Cl.. (l) <( • 

10/23/14 14:34 Filter Air 1 X X X X X X 

10/23/14 13:29 Filter Air 1 X X X X X X 

10123/14 14:01 Filter Air 1 X X X X X X 

10/23/14 14:19 Filter Air 1 X X X X X X 

10/23/14 13:44 Filter Air 1 X X X X X X 

10/23/14 NA Filter Air 1 X X X X X xl I I 

TestAmerica 
THE LEADER !N ENVIRONMENTAL TESTING 

TestAmerica Laboratories, Inc. 
Date: 10-27-14 COC No: 
Carrier: NA of 'cocs 

Sampler. 

For Lab Use Only: 

Walk-in Client: I: I 
Lab Sampling: .__: ____ ,_ 

Job I SDG No.: 

Sample Specific! Notes: 

* 9315 Radium-226 (Gfi'PC) 

contingent upon TAR results 

for all samples 

I I I I I I 

<t> 

n 1111 ~ 111 ~1111r~ 
160-9055 Chain of Custody 

Possible Hazard Identification: fSample Disposal (A fee may be assessed ifsamples are retained longer thari 1 month} Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the 
Comments Section if the lab is to dispose of the sample. 

0Non-Hazard 0Rammable QSkin Irrilant QPoison B 0Unknown 0Retl.lm to Client Ornsposal by Lab QArchive for Months 

Speciallnstructions!QC Requirements & Comments: 

......... 
Custody Seals Intact: 0 Yes 0 No Custody Seat No.: A_JCool~e!jp. CCJ: Obs'd: corra: Therm 10 No.: 

Relinquished by: • V- .......fl-.::: 
~ ~v..p.}J/'-' 

Company: 

Campa~ il_._ 
~~~ 

Date/Time: f 

Comp.any: "1"': k. c- ~-.JDate!Time: ~fo~by_#'f J 
f"~~ J ~ · JT/P-CfllO ~z:-t-lcj ~~~f p!1 X::"1l7 IZ~;~:/4 ltsso 

Company: 1 Date/Tima: p<eceived· byr 7 relinqUished by: 

relinquished by: Company: Date/Time: Received in Laboratory by: Company: Date/Time: 

Form No. CA..C.Wl-002, Rev. 4.3, dated 12/05/2013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 9055 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-9055-1 

List Source: TestAmerica St. Louis 

Comment 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-9055-1 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9315 

A-01-R 

A-01-R 

Method Description 

Total Apha Radium (GFPC) 

Isotopic Uranium (Alpha Spectrometry) 

Isotopic Thorium (Alpha Spectrometry) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-9055-1 

Protocol 

SW846 

DOE 

DOE 

Laboratory 

TALSL 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-9055-1 

160-9055-2 

160-9055-3 

160-9055-4 

160-9055-5 

160-9055-6 

Client Sample ID 

WAA-01-AF-PS-20141023 

WAA-02-AF-PS-20141 023 

WAA-03-AF-PS-20141 023 

WAA-04-AF-PS-20141 023 

WAA-05-AF-PS-20141 023 

WAA-00-AF-FB-20141 023 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-9055-1 

Collected Received 

10/23/14 14:34 10/27/14 13:30 

10/23/14 13:29 10/27/14 13:30 

10/23/14 14:01 10/27/14 13:30 

10/23/14 14:19 10/27/14 13:30 

10/23/14 13:44 10/27/14 13:30 

10/23/14 00:00 10/27/14 13:30 

TestAmerica St. Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-1 
Project/Site: West Lake Landfill - Filters 

Method: 9315 ~Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/·) (20'+/·) RL MDC Unit Prepared Analyzed DIIFac 
TotiiiA.fpha -Raciilim ---- . 0:692 ------- ···a:a34 ;;cilsamille 11io7l14 i!ios 0.558 

Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac 
~~~-"----- ------~--

111o6iT4i4:2s --11to7i14-18.o6 Ba Carrier 102 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (20'+/-) (2a+f·) RL MDC Unit Prepared Analyzed DIIFac 
---0.00526 

~---M~-

pCi/Sample ·• 
------ ~--~---·--------· 

0 .. 108 11/12/14 08:29 11116114 22:24 1 

Thorium-230 0.429 0.178 0.181 1.00 0.0551 pCi/Sample 11112/14 08.29 11116114 22•24 

Thorium-232 0.139 0.105 0.105 1.00 0.101 pCi/Sample 11/12/14 08:29 11/16114 22:24 

Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac ---------- ------
11712114 08.29. 

------Thorium-229 90.9 11116114 22:24 

Method: A~01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (20'+/-) RL MDC Unit Prepared Analyzed DIIFac 
------ ------- ----- --------- -- ~~--~ -- --~-~- ----·-

Uranium-233/234 0.133 0.0900 0.0907 0.127 pCi/Sample 11105114 08:13 11107114 17:43 

Uranium-2351236 0.00975 0.0338 0.0338 0.0746 pCi/Sample 11105114 08:13 11107114 17A3 

Uranium-238 0.0939 0.0585 0.0591 1.00 0.0599 pCi/Sample 11105114 08:13 11/07114 17:43 

Tracer %Yield Qualifier Limits Prepared Analyzed Dll Fac 
I ~~~-·~ ~·~~-··-~·~-------~-· ------Uranium-232 30.110 11105114 08;13 

Method: 9315 ·Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Result Qualifier (2a+l-) (2a+l-l RL MDC Unit Prepared Analyzed DIIFac 
---~~--~·--- -· ~ ·-·--

iJCilsami>le -11106114-14:'2-5 11io7i141aos 0.513 0.517 1.00 0 725 

Carrier %Yield Qualifier Limits Prepared Analyzed Dll Fac 
~---~ill~-----·------- ---~- ··nm67i4-T4.2s ·1vo71141B:a6· Ba Carrier 104 1 

Method: A~01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (20'+/·) (2o+l·) Unit Prepared Analyzed Oil Fac 
~---- -~~"- ~··--·--·~~ 

0.135 PGilsampte · 1il12714os29 Tiii-6114 22:24 
.,_, 

Thorium-228 0.0290 1 

Thorium-230 0.494 0.198 0.202 1.00 0.107 pCi/Sample 11112114 08"29 1116114 22 24 

Thorium-232 0.0722 0.0905 0.0907 0.142 pC1/Sampte 11112/14 08:29 11116114 22 24 

TestAmenca StLouis 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill Filters 

Tracer % Yield Qualffler Limits 

-30- i1ii 

Method: A..01-R Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Qualifier (2a+/-) 

Total 

Uncert. 

(2a+/-) 
----· ~----- --·--o:ii664 Uranium-233/234 0.0658 

Uranium-235/236 0.0193 0.0386 0.0386 

Uranium-238 0.116 0.0638 0.0646 

Tracer %Yield Qualffler Limits 
Uranium-232-----~ 30:.110-· 

Date Received: 10/27/1413:30 

Method: 9315 ·Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l·) (2a+l·l 

Total Alpha Radium 0.783 - 0.532 

Carrier %Yield Qualifier Limits 
------------ --40.110 Ba Carrier 102 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l·) 
--·----~--~~~ ----- ---~-

Thorium-228 0.114 0.114 

Thorium-230 0.211 0.216 

Thorium-232 0.0872 0.0866 0.0869 

Tracer %Yield Qualifier Limits 
-~~,~~~~ o4~ ~''~~-·-~ •-~-

Thorium-229 

Method: A·01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l·) (2a+l-) 
•w-w•-••--·~·· ~~~---- -~---------

Uranium-2331234 0.0628 0,0769 0.0771 

Uranium-2351236 0.0586 0.0478 0.0481 

Uranium-238 0.0392 0.0607 0,0607 

Tracer %Yield Qualifier Limits 

iiraiiium-232 
------

-30. ii'o 

RL 
"'""~·------

1.00 

1.00 

Rl 

1.00 

RL 

1.00 

Page 11 of 18 

MDC 
---*·--

0.0743 

0.0739 

0.0592 

MDC 
---------

0.750 

MDC 

0.165 

0.0574 

0.105 

MDC 

oi.27 
0 0293 

0.105 

Unit 

iiciisc~;npr;· 

pCi/Sample 

pC1/Sample 

Unit 

pa/sampfe-

Unit 
--~---~· 

pCi/Sample 

pCi/Sample 

pCi/Sample 

Unit 

pCi/Sample 

pC1/Sample 

pC1/Sample 

TestAmerica Job ID: 160-9055-1 

Prepared Analyzed Dll Fac 

1 ""ttii2Jt;fii£i"i9- 11if6114~22.24 

Prepared Analyzed Oil Fac 

11io5i14oS:i3- •'11/ii77i'4'1'7 43- 1 

11/05/14 08•13 11/07114 17.43 

11/05/14 08 13 11/07114 17:43 

Prepared Analyzed Dil Fac 
------· .1110711417:43 11105/14 08;13 

Prepared Analyzed DIIFac 

11/06114 14:25 ·11to7t1418:os 1 

Prepared Analyzed Dil Fac 

'Tt706/i414.~-
---·----
1110711418:06 1 

Prepared Analyzed Oil Fac 
--~--·-- -~-~--~----

11112114 08:29 11116114 22:24 1 

11/12/14 08:29 11116114 22:24 

11112114 08:29 11/16114 22:24 

Prepared Analyzed Dil Fac 
---~-~-~- ~ - -~~------ ~~---~ 

11112114 08 29 11116/14 22:24 

Prepared Analyzed DiiFac 

1i7o5i14--o8~13 
----- ~-----~~M• -·-
11107114 17.43 1 

11105114 OS 13 11107114 17•43 

11105114 08:13 11/07114 17 43 

Prepared Analyzed Dll Fac 

1iti:i5ii4'0iti3 11707114 17 43 

TestAmerica St Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID; 160-905&.1 
ProjecVSite: West Lake Landfill - Filters 

Method: !1315 Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2o+l·) (2o+l·) MDC Unit Prepared Analyzed DIIFac fO!aTAii>tiaRaCililn1 --·-- ----- --~---- ·-·0.509 ---~~~~~-

·1-11osi14 14:25-
-·~-."~"-"-' ·-~--0.313 0.508 0 .. 876 pCi/Sample 11/07/14 16:06 1 

Carrier %Yield Qualifier Limits Prepared Analyzed 01/Fac ·~--------~ ·----102 
____ , ____ 

111071141B:o6 
Ba Carrier 11/06/14 14:25 1 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2o+/·) (2a+l-) RL MDC Unit Prepared Analyzed Dll Fac 

~~----- ----·- ------
11712114 08:29-

--------0.0965 0.0966 pCi/Sample 11/16114 22:24 1 
Thorium-230 0.484 0.195 0.199 pCi/Sample 11/12/14 08:29 11/16/14 22 24 
Thorium-232 0.0570 0.0659 0.0660 1.00 0.0570 pCi/Sample 11/12/14 08:29 11116/14 22:24 

Trecer %Yield Qualifier Limits Prepared Analyzed Oil Fac . ··---··--~-- ---- -------Thorium-229 91.8 11112114 08:29 11116114 22:24 1 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/·) RL MDC Unit Prepared Analyzed DiiFac -·~· 0'--~~-=----~---~-·--•NN -·---- -·--- ---- ----- ----·--

--11/07ti417:43 Uranium-233/234 0.114 0.0729 0.0735 1.00 0.0935 pCi/Sample 11/05/14 08:13 1 
Uranium-2351236 0.0473 0.0500 0.0502 0.0724 pCi/Sample 11/05/14 08:13 11/07/14 17:43 1 
Uranium-238 0.0986 0.0661 0.0666 1.00 0.0839 pCi/Sample 11/05/14 08:13 11/07/14 17:43 

Tracer %Yield Qualifier Limits Prepared Analyzed 011 Fac "'-" "---~~~· -· .. -~-·~--~-- ---- -----
30.11(J- 11!o5114 oa:tJ ----·--· Uranium-232 924 11107114 17:43 

Method: 9315. Total Apha Radium 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l·) MDC Unit Prepared Analyzed OiiFac 
Total Alpha Radium ___ --.. o:76a ---- ·-··--- iJcllsaiTiiJTe- --i1io6/1414 2s· ·1viini4 TiEos 0 .. 553 0.800 1 

Carrier %Yield Qualifier Limits Prepared Analyzed Oil Fac ----·- -·-··---~~ 

"t11061T4'"i4:25· 111o7ii41ii:o6 1 Ba Carrier 102 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l·) (2a+l·) RL MDC Unit Prepared Analyzed DIIFac 
rtlc!riurii=-228 ·-o.o207 - -· 0.0985 ---~-----

--0~23-5 pCiiS~ample- 11112114-08:29. 1"1716114 22~24 0.0985 1 
Thorium-230 0.503 0.205 0 209 1.00 0.131 pCi/Sample 11112/14 08 29 11/16/14 22:24 
Thonum-232 0.0745 0.0933 0.0935 0.146 pCi/Sample 11112/14 08 29 11/16114 22:24 

Tracer %Yield Qualifier Limits Prepared Analyzed Oil Fac 
fl1orium-229 

~"- •••~•••-•~' m- •--- ~ no 11112114 o8.29 11716114 2T24 1 85.7 

TestAmerica St. Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc, 
Project/Site: West Lake Landfill - Filters 

Method: A-01-R -isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Qualifier (2a+/-) 
uranfum:2331234-· · ~'-'""~--- ·~·-~-··-·,ill----. 

0.0617 0.0577 

Uranium-2351236 0 00960 0.0333 

Uranium-238 0.0924 0.0653 

Tracer %Yield Qualffler Limits 
-~~---

··3o.1io· Uranium-232 

Method: 9315- Total Apha Radium (GFPC) 
Count 

Uncert. 

Analyte Result Qualifier (2a+/-) --------- ---- ------Total Alpha Radium 0.928 0.655 

Carrier %Yield Qualifier Limits 
Ba 40- 110 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Qualifier (2a+l·) 

Thorium-230 0.183 

Thorium-232 0.0903 

Tracer %Yield Qualifier Limits 
. -·-"'"93.7 ---3o: 110--

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Qualifier (2a+l-) 

Total 

Uncert. 

(2a+/-) Rl 
~-··a:o5so 

0.0333 

0.0656 1.00 

Total 

Uncert. 

Total 

Uncert. 

(2a+l-) RL 

0.187 1.00 

0,0907 1.00 

Total 

Uncert. 

(2a+/·} 
"-~·-·MOM~---MM- -~---

·--0.0838 ---N·----·-Uranium-233/234 0.0664 0.0666 

Uranium-2351236 0.0190 0,0379 0.0380 

Uranium-238 0.0304 0.0373 0.0373 

Tracer %Yield Qualifier Limits 
urailiilnJ:232 · ---~-----

95A 30- 110 

Page 13 of 18 

MDC 

···o:oa53 
0.0735 

0.0652 

MDC 

0.0548 

0.100 

MDC 

0.0938 

0.0726 

0.0582 

TestAmerica Job ID 160-9055-1 

Unit Prepared Analyzed DIIFac 

i)citsampfe 11,osi14oa:f3 -11/o?/1417 43· 

pCi/Sample 11105114 0813 11/07114 17"43 

pCi/Sample 11105/14 06;13 11/071141743 

Prepared Analyzed Dll Fac 

{fi05114 08:13. ··ruo77t4i7~3 1 

Unit Prepared Analyzed DIIFac 
-·--,-~--- ------- -----------
pCi/Sample 11/06114 14.25 11107114 16:11 1 

Prepared Analyzed Dll Fac ------ ~-·-----

11106114 14:25 1110711418:11 1 

Unit Prepared Analyzed Dll Fac 
~·- ··~~" ··~~- N-··--~~-- -···~-·"·--···-MM~-~ 

pCi!Sample 11/12114 08 29 11/16/14 22:24 1 

pCi/Sample 11/12114 08:29 11116114 22,24 

pCi/Sample 11112/14 08:29 11116114 22:24 

Prepared Analyzed Dil Fac 
-i11t2114oa29. 'Tii16ii42224 1 

Unit Prepared Analyzed Di!Fac 
------~---

'TI/o5i1-408 T3 117o7i1417:43. pCi/Sample 1 

pCi/Sample 11/05/14 08 13 11107/141743 1 

pCi/Sample 11105/14 08;13 11/07/14 17 43 

Prepared Analyzed 011 Fac 

i17o5i1To8,1-i -1iiifiiT41743 1 

TestAmenca St Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total Apha Radium (GFPC) 

Analyte 

Total Alpha Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

LCS 

%Yield 

98.5 

LCSD 

%Yield 

97.1 

MB 

Result 

0.5408 

MB 

%Yield 

97.3 

LCS 

Qualifier 

LCSD 

Qualifier 

Count 

MB Uncert. 

Qualifier (2a+/-) 

u 0.518 

MB 

Qualifier Limits 

40.110 

Spike LCS 

Added Result 

45.0 42.84 

Limits 

40- 110 

Spike LCSD 

Added Result 

45.0 42.74 

Limits 

40- 110 

Total 

Uncert. 

(2a+/-) 

0.521 

LCS 

Qual 

LCSD 

Qual 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Thorium-228 0.01857 u 0.134 0.134 

Thorium-230 0.4953 0.209 0.213 

Thorium-232 0.04035 u 0.0571 0.0572 

MB MB 

Tracer %Yield Qualifier Limits 

Thorium-229 86.2 30.110 

RL 

1.00 

Total 

Uncert. 

(2a+/-) 

4.83 

Total 

Uncert. 

(2a+/-) 

4.81 

RL 

1.00 

1.00 

1.00 

MDC 

0.810 

RL 

1.00 

RL 

1.00 

MDC 

0.272 

0.159 

0.0605 

TestAmerica Job ID: 160-9055-1 

Unit Prepared 

pCi/Sample 11/06/14 14:25 

Prepared 

11106114 14:25 

MDC Unit %Rec 

-----cocc.9c-c4cc4 pCi/Samr 95 

MDC Unit %Rec 
----

0.834 pCi/Samr 95 

Unit Prepared 

pCi/Sample 11/12/14 08:29 

pCi/Sample 11/12/14 08:29 

pCi/Sample 11/12/14 08:29 

Prepared 

11112114 08:29 

Analyzed 

11/07/14 18:05 

Analyzed 

11107114 18:05 

%Rec. 

Limits 

65.150 

%Rec. 

Oil Fac 

Di/Fac 

RER 

Limits RER Limit 

65- 150 0.01 

Analyzed Oil Fac 

11/16/14 22:24 

11/16/14 22:24 

11/16/14 22:24 

Analyzed Di/Fac 

11116114 22:24 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) (Continued) 

Spike LCS LCS 

Analyte Added Result Qual 

Thorium-230 16.1 18.52 

LCS LCS 

Tracer %Yield Qualifier Limits 

Thorium-229 83.4 30- 110 

Spike LCSD LCSD 

Analyte Added Result Qual 

Thorium-230 16.1 16.44 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Thorium-229 102 30- 110 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Uranium-233/234 0.08542 0.0560 0.0565 

Uranium-235/236 0.009664 u 0.0335 0.0335 

Uranium-238 0.03100 u 0.0490 0.0491 

MB MB 

Tracer %Yield Qualifier Limits 

Uranium-232 91.7 30.110 

Spike LCS LCS 

Analyte Added Result Qual 

Uranium-233/23 25.5 26.18 

4 
Uranium-238 26.0 27.25 

LCS LCS 

Tracer %Yield Qualifier Limits 

Uranium-232 83.7 30- 110 

Total 

Uncert. 

(2a+/-) 

1.99 

Total 

Uncert. 

(2a+/-) 

1.74 

RL 

1.00 

1.00 

1.00 

Total 

Uncert. 

(2a+/-) 

2.39 

2.48 

RL 

1.00 

RL 

1.00 

MDC 

0.0594 

0.0740 

0.0857 

RL 

1.00 

1.00 

TestAmerica Job ID: 160-9055-1 

%Rec. 

MDC Unit %Rec Limits 

-----::o:-:.2:-::2c::-8 pCi/Samr 115 81 _118 

%Rec. RER 

MDC Unit %Rec Limits RER Limit 

--o'""".occ9'""5c::-5 pCi/Samr 102 81_118 0.56 

Unit Prepared Analyzed Oil Fac 

pCi/Sample 11/05/14 08:13 11/07/14 17:43 

pCi/Sample 11/05/14 08:13 11/07/14 17:43 

pCi/Sample 11/05/14 08:13 11/07/14 17:43 

Prepared Analyzed Di/Fac 

11105114 08:13 11107114 17:43 

%Rec. 

MDC Unit %Rec Limits 
-- --

0.0653 pCi/Samr 103 84-120 

0.0652 pCi/Samr 105 82 _122 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-1 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) (Continued) 

Total 

Spike LCSD LCSD Uncert. %Rec. RER 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits RER Limit 

Uranium-233/23 25.5 25.74 2.35 1.00 0.0637 pCi/Samr 101 84.120 0.09 1 

4 
Uranium-238 26.0 26.57 2.42 1.00 0.0636 pCi/Samr 102 82.122 0.14 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Uranium-232 84.1 30- 110 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-1 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-9055-1 WAA-01-AF-PS-20141 023 Totai/NA Filter ExtChrom 

160-9055-2 WAA-02-AF-PS-20141 023 Totai/NA Filter ExtChrom 

160-9055-3 WAA-03-AF-PS-20141 023 Totai/NA Filter ExtChrom 

160-9055-4 WAA-04-AF-PS-20141 023 Totai/NA Filter ExtChrom 

160-9055-5 WAA-05-AF-PS-20141 023 Totai/NA Filter ExtChrom 

160-9055-6 WAA-00-AF-FB-20141 023 Totai/NA Filter ExtChrom 

LCS 160-154258/2-A Lab Control Sample Totai/NA Filter ExtChrom 

LCSD 160-154258/3-A Lab Control Sample Dup Totai/NA Filter ExtChrom 

MB 160-154258/1-A Method Blank Totai/NA Filter ExtChrom 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-9055-1 WAA-01-AF-PS-20141 023 Totai/NA Filter DPS-0 

160-9055-2 WAA-02-AF-PS-20141 023 Totai/NA Filter DPS-0 

160-9055-3 WAA-03-AF-PS-20141 023 Totai/NA Filter DPS-0 

160-9055-4 WAA-04-AF-PS-20141 023 Totai/NA Filter DPS-0 

160-9055-5 WAA-05-AF-PS-20141 023 Totai/NA Filter DPS-0 

160-9055-6 WAA-00-AF-FB-20141 023 Totai/NA Filter DPS-0 

LCS 160-154755/2-A Lab Control Sample Totai/NA Filter DPS-0 

LCSD 160-154755/3-A Lab Control Sample Dup Totai/NA Filter DPS-0 

MB 160-154755/1-A Method Blank Totai/NA Filter DPS-0 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-9055-1 WAA-01-AF-PS-20141 023 Totai/NA Filter ExtChrom 

160-9055-2 WAA-02-AF-PS-20141 023 Totai/NA Filter ExtChrom 

160-9055-3 WAA-03-AF-PS-20141 023 Totai/NA Filter ExtChrom 

160-9055-4 WAA-04-AF-PS-20141 023 Totai/NA Filter ExtChrom 

160-9055-5 WAA-05-AF-PS-20141 023 Totai/NA Filter ExtChrom 

160-9055-6 WAA-00-AF-FB-20141 023 Totai/NA Filter ExtChrom 

LCS 160-156210/2-A Lab Control Sample Totai/NA Filter ExtChrom 

LCSD 160-156210/3-A Lab Control Sample Dup Totai/NA Filter ExtChrom 

MB 160-156210/1-A Method Blank Totai/NA Filter ExtChrom 

TestAmerica St. Louis 
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Tracer/Carrier Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9055-1 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total 
Matrix: Filter Prep Type: Totai/NA 

Percent Yield (Acceptance Limits) 

Ba 

Lab Sample ID Client Sample ID (40-110) 

160-9055-1 WAA-01-AF-PS-20141 023 102 

160-9055-2 WAA-02-AF-PS-20141 023 104 

160-9055-3 WAA-03-AF-PS-20141 023 102 

160-9055-4 WAA-04-AF-PS-20141 023 102 

160-9055-5 WAA-05-AF-PS-20141 023 102 

160-9055-6 WAA-00-AF-FB-20141 023 104 

LCS 160-154755/2-A Lab Control Sample 98.5 

LCSD 160-154755/3-A Lab Control Sample Dup 97.1 

MB 160-154755/1-A Method Blank 97.3 

Tracer/Carrier Legend 

Ba- Ba Carrier 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

Th-229 

Lab Sample ID Client Sample ID (30-110) 

160-9055-1 WAA-01-AF-PS-20141 023 90.9 

160-9055-2 WAA-02-AF-PS-20141 023 89.5 

160-9055-3 WAA-03-AF-PS-20141 023 92.2 

160-9055-4 WAA-04-AF-PS-20141 023 91.8 

160-9055-5 WAA-05-AF-PS-20141 023 85.7 

160-9055-6 WAA-00-AF-FB-20141 023 93.7 

LCS 160-156210/2-A Lab Control Sample 83.4 

LCSD 160-156210/3-A Lab Control Sample Dup 102 

MB 160-156210/1-A Method Blank 86.2 

Tracer/Carrier Legend 

Th-229 = Thorium-229 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

U-232 

Lab Sample ID Client Sample ID (30-110) 

160-9055-1 WAA-01-AF-PS-20141 023 90.4 

160-9055-2 WAA-02-AF-PS-20141 023 88.4 

160-9055-3 WAA-03-AF-PS-20141 023 91.9 

160-9055-4 WAA-04-AF-PS-20141 023 92.4 

160-9055-5 WAA-05-AF-PS-20141 023 94.8 

160-9055-6 WAA-00-AF-FB-20141 023 95.4 

LCS 160-154258/2-A Lab Control Sample 83.7 

LCSD 160-154258/3-A Lab Control Sample Dup 84.1 

MB 160-154258/1-A Method Blank 91.7 

Tracer/Carrier Legend 

U-232 = Uranium-232 

TestAmerica St. Louis 

WLLFOIA4312- 015- 0155539 



Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

November 17,2014 

J9175 

WAA-01-AF-PS-20141030, WAA-02-AF-PS-20141030, WAA-03-
AF-PS-20141030, WAA-04-AF-PS-20141030, WAA-05-AF-PS-
20141030, and WAA-00-AF-FB-20141030 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

17 October 2014 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ9175 
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103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ9175 
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DATA ASSESSMENT 

Sample delivery group (SDG) J9175 included five (5) environmental air (filter) samples and one (1) QC 
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846 
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 
Ga-01-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided 
adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blanks yielded no detectable activities. The field blank yielded a low beta 
activity. Most other field samples yielded more than 10 times the field blank beta activity, so no further 
qualifications were applied. However, sample W AA-02-AF-PS-20141030 yielded a gross beta activity 
about twice that of the field blank. A significant part of this activity may be blank contamination, so this 
result was qualified as estimated and flagged "J". 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the LCS analyses were within established control limits. No qualifications 
were applied. 

V. Surrogates 

Surrogates are not used in these radioanalytical methods. 

VI. Comments 

Some detected activities were less than their reporting limits ("RL"). These extrapolations should be 
qualified as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as 
qualified for their intended purposes. 

103!9025140058.000 3 SDGJ9175 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

1111312014 9:54:37 AM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9175-2 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9175-2 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-9175-2 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-9175-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 11/3/2014 1:00PM; the samples arrived in good condition, properly preserved. The temperature of the 

cooler at receipt was 20.0° C. 

GROSS ALPHA AND GROSS BETA RADIOACTIVITY 

Samples WAA-01-AF-PS-20141030 (160-9175-1), WAA-02-AF-PS-20141030 (160-9175-2), WAA-03-AF-PS-20141030 (160-9175-3), 
WAA-04-AF-PS-20141 030 (160-9175-4), WAA-05-AF-PS-20141 030 (160-9175-5) and WAA-00-AF-FB-20141030 (160-9175-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared and analyzed on 

11/05/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

RADIUM-226 & OTHER GAMMA EMITTERS (GS) 

Samples WAA-01-AF-PS-20141030 (160-9175-1), WAA-02-AF-PS-20141030 (160-9175-2), WAA-03-AF-PS-20141030 (160-9175-3), 

WAA-04-AF-PS-20141 030 (160-9175-4), WAA-05-AF-PS-20141 030 (160-9175-5) and WAA-00-AF-FB-20141030 (160-9175-6) were 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9175-2 

Project/Site: West Lake Landfill- Filters 

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared on 11/05/2014 and 
analyzed on 11/05/2014 and 11/06/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 
phone 314.298.8566 fax 

Client Contact 
Tetra Tech, Inc. 
415 Oak street 
Kansas City, M064106 
(816) 412-1786 Phone 
(816) 816-410-1748 FAX 
Project Name: West Lake Landfill Site 
Site: Bridgeton, MO 
PO# 1105610 

Sample Identification 

WAA-01-AF-PS-20141 030 

WAA-02-AF-PS-20141030 

WAA-03-AF-PS-20141030 

WAA-04-AF-PS-20141030 

b? WAA-05-AF-PS-20141 030 

~ WAA-00-AF-FB-20141 030 

:a, 
~ 

Chain of Custody Record 

Regulatory Program: O ow ONPDES QRCRA Qotherc 

Project Manager: Dave Kinroth Site Contact: Dave Kinroth 
Tel/Fax: 314-517-6798 lab Contact: Mike Franks 

Analysis Turnaround Time 
0 CALENDAR DAYS 0 WORKING DAYS -TAT if different from Below __ 20 __ z Q 

0 -- E E E 0.. 2weeks z >- i 
:J LL. 

16 'g :J :;;} 

~ 0 1week >- ~~ 1: 
c a. 0::: ~ 

~ 0 ~ { (/) 

.J!! t=. ::> 2deys .!! E 0 0 

0 
a. - < E a. ·a. 

l 
E ldey ~ ~ i!J < .8 :;;} 

~ '5 <>ample co 
~ i! "' ~ e or 0::: Type Cl 

~ 
or or tO Sample Sample (C=Comp, #of ~ ~ 0 tO b b ~ Date Time G=Grab) Matrix Cont u:: sf ~ ~ <( <i: . 

10/30/14 12:25 Filter Air 1 X X X X X X 

10/30/14 11:20 Filter Air 1 X X X X X X 

10/30114 11:51 Filter Air 1 X X X X X X 

10/30114 12:08 Filter Air 1 X X X X X X 

10130/14 11:34 Filter Air 1 X X X X X X 

10/30114 NA Filter Air 1 X X X X X X 

TestAmerica 
THE LEADER !N ENVIRONMENTAL TESTING 

TestAmerica Laboratories. Inc 
Date: 10-27-14 COC No: 

Carrier: NA 1 of 1 COGs 
Sampler: 

For lab U.se Only: 
Walk-in Client: I 
Lab Sampltng: l 

Job I SDG No.: 

Sample Specific Notes: 

* 9315 Radium-226 (GFPC) I 
contingent upon TAR results 

for all samples 

i 

Uillll ~ IIIII I 1111 ~ 
---
---
---

160-9175 Chain of Custody ---
I T r ·r r -r -r - -

fuRt.~~~~s-~y,;.¥::''~-~f\lE~JJ~~;~$\~x~-·-:~~~~~;;,~:··;•:;.c~c·;."';):'t•;·_,,;,;;~::---·• -·'•··;·r;:;y_,, f$ii ~1'} t;" ~,;; 

['t;??J?;;\~:1!.': .,,~':cr~~;,;;~, ;',•· 2;:-:.! •;£;','-~?$Vz.:.g ;;, s_.;; ;';'.;;c;;! 
Possible Hazard Identification: Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the 
Comments Section if the lab is to dispose of the sample. 

@Non-Hazard 0Fiammable OSkin Irritant OPoisonS 0Unknown 0Reb.lm to Oient ODisposal by Lab 0Archive for Months 

Speciallnstructions/QC Requirements & Comments: 

Custody Seals Intact: 0 Yes :J No Custody Seal No.: jCooler TemP,.,(' C): Obs'd: Corr'd: Therm ID No.: 

oU\ Relinquished~ ~ ~~~ ~mpanyf{ }3 / LJ Datif;:12- 277L R Company: 

~-(J,-~.JJ~ i//~/T~~: I " I!'? C) 0 
Relinquished by: 'I../ - Company: I I Date/Time: Received by: y v Company: Date/Time: :::;: 

~linquished by: Company: Date/Time: Received in Laboratory by: Company: Date/Time: 

..... 
Form No. CA-C..WI-002, Rev. 4.3, dated 12/05/2013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 9175 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-9175-2 

List Source: TestAmerica St. Louis 

Comment 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-9175-2 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9310 

GA-01-R 

Method Description 

Gross Alpha I Beta (GFPC) 

Cesium-137 & Other Gamma Emitters (GS) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-9175-2 

Protocol 

SW846 

DOE 

Laboratory 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-9175-1 

160-9175-2 

160-9175-3 

160-9175-4 

160-9175-5 

160-9175-6 

Client Sample ID 

WAA-01-AF-PS-20141030 

WAA-02-AF-PS-20141 030 

WAA-03-AF-PS-20141 030 

WAA-04-AF-PS-20141 030 

WAA-05-AF-PS-20141 030 

WAA-00-AF-FB-20141 030 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-9175-2 

Collected Received 

10/30/14 12:25 11/03/1413:00 

10/30/1411:20 11/03/1413:00 

10/30/1411:51 11/03/1413:00 

10/30/14 12:08 11/03/1413:00 

10/30/1411:34 11/03/1413:00 

10/30/14 00:00 11/03/1413:00 

TestAmerica St. Louis 
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Client Sample Results Client Tetra Tech EM Inc, 
ProJecUSite: West Lake Landfill - Filters 

Method: 9310- Gross I Beta (GFPC) 
Count Total 

Uncert. Uncert. Analyte Result Qualifier 
\ilr~_, __ 

Gross Beta 17.4 1.16 2.09 

Method: GA-01-R • Cesium-131 & Other Gamma Emitters {GS) 
Count Total 

Uncert. Uncert. Analyte Result Qualifier (2a+t-) (2a+/-) -------- ··----Cesrum-137 
5.55 5,56 

Count Total Other Detected 
Uncert. Uncert. Radionuclides Result Qualifier (2a+l·) (2a+l·) ---------- ---- ----- -------Other Detected None 

Radionucltde 

Date Received: 11/03/14 13:00 

Method: 9310- Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. Analyte Result QuaSifier (2a+/-) (2a+l-) -----Gross Alpha 0.295 0.220 
Gross Beta 2.97 0.586 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 

Analyte 

Cesium-137 

Other Detected 

Result Qualifier 

Radionuclides Result Qualifier 
Other Detected None 
Radionuc/ide 

Method: 9310- Gross Alpha I Beta (GFPC) 

Analyte Result Qualifier 
·--~-----Gross Alpha 0.662 

Gross Beta 19.5 

Count Total 
Uncert. Uncert. 
(2a+/-) (2a+/-) -----

29.5 

Count Total 
Uncert. Uncert 
(2a+l·) (2a+l·) --·--- ----

Count Total 
Uncert. Uncert. 
(2a+/-) (2a+l·) 

~~·w~~~~--

0 304 

1 22 2.30 

10,0 

RL 

RL -----

RL 

10.0 

10.0 

RL ----

RL 

10.0 

Page 10 of 15 

TestAmerica Job ID: 160-9175-2 

Unit Prepared Analyzed DiiFac --~-~-

1ilo5/14-18:24-
pCi/Sample 11105114 11 "20 

0.387 pCi/Sample 11/05/14 11•20 11105114 18:24 

MDC Unit Prepared Analyzed DiiFac -----
11/05114 1 o:S1- 117ost14 22:14-

9.84 pCi/Sample 

MDC Unit Prepared Analyzed Dll Fac 
~, ____ 

{icvsample 11105114 22:14 11105114 10:51 1 

MDC Unit Prepared Analyzed DiiFac -----
pCi/Sample 11/05114 11:20 0.280 

0.362 pCI/Sample 11/05114 11:20 11105114 18:24 

Unit Prepared Analyzed Oil Fac 
ilCi!Sample- 111osJ141o:ST ·111ost1422:1S 

MDC Unit Prepared Analyzed Dll Fac 

1 
-----·-·- ---~~---pCi!Sample 11105114 10:51 11105114 22.·15 

MDC Unit Prepared Analyzed Oil Fac 
0.305 pCi/Samilie 11/o.s/14-1 r2o· 
0.370 pCiiSample 11105/14 11:20 11/05/14 18.24 

TestAmerica St Louis 

11/13/2014 
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Client Sample Results 
Client: Tetra Tech EM Inc. 

TestAmenca Job ID: 160-9175-2 Project/Site: West Lake Landfill - Filters 

Method: GA-01-R • Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 
Result Qualifier (2a+/-) (2a+/-) MDC Unit Prepared Analyzed DIIFac -----

--9.12 -------- -------
11/0511422:17. 

-0.382 4.95 4.95 pCi/Sample 11/05/14 10:51 . 
Count Total 

Other Detected Uncen. Uncen. 
Radlonuclldes Result Qualifier (2a+l·) (2u+l·) RL MDC Unit Prepared Analyzed Dll Fac -·<--,.-· -----

Tiio5114 10-:si' wo51142W 
92.4 35.9 371 28.0 pCi/Samp/e 1 

Method: 9310- Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/·) RL MDC Unit Prepared Analyzed DIIFac ------ ------ ----- ··---o:m ----~" . 

11/05114 18:24 
Gross Alpha 0.366 0.234 0.238 10.0 pCi/Sample 11/05114 11:20 1 Gross Bela 18.0 1.19 2.16 10.0 0.384 pCi/Sample 11/05/1411:20 11/05114 18:24 

Method: GA-01-R • Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l·) (2a+/-) Rl MDC Unit Prepared Analyzed Oil Fac ---0.979 -----

pCi/Sample-
Cesium-137 5.51 10.1 11/05/14 10:51 11106114 01:42 1 

Count Total 
Other Detected Uncert. Uncert. 
Radionucl/des Result Qualifier (2a+l·) (2a+l-) RL MDC Unit Prepared Analyzed Oil Fac -------- --None --- -----· --- --~- ~ 

t11051t4 to:sT tt/06114 0142 
Other Detected 

pCi/Sample 
Radionuclide 

Method: 9310 ·Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/·) (2a+/·) RL MDC Unit Prepared Analyzed Oil Fac ·--·--- ~-~~----

pCi/SamPfe- "11t05/14 1172o" 
Gross Alpha 0.427 0.260 0.264 0.318 
Gross Beta 18.2 1.17 2.17 10.0 0.331 pCi/Sample 11/05/1411:20 11/05114 18:24 

Method: GA-01-R • Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-l (2a+/-) MDC Unit Prepared Analyzed Oil Fac ~-·-- ----~~ - -------

117o5!141o:51 
0.0251 6.40 11.9 pCi/Sample 

TestAmerica St Lows 

Page 1 of 15 11/13/2014 
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Client: Tetra Tech EM Inc. 
ProjecUS1te: West Lake Landfill Filters 

Other Detected 

Radlonuclldes -----
Other Detected 
Radlonudlde 

Method: 9310- Gross 

Analyte 

Gross Alpha 

Gross Beta 

Result Qualifier 
--None 

I Beta 

Result Qualifier 

0.183 

1.38 

Client Sample Results 

Count Total 

Uncert. 

(2u+l·) 

Count 

Uncert. 

(2a+l·) 
------

0.196 

0.375 

Uncert. 

(2u+l·) 

Total 

Uncert. 

(2a+/-) 

0.198 

0.400 

Rl. MDC Unit 

pCi/Sample 

MDC Unit 

0.305 pCi/Sampie 

10.0 0.366 pCi/Sample 

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit ----

pCVsample 0.587 5.49 10.4 

Count Total 
Other Detected Uncert. Uncert. 
Radionuclides Result Qualifier (2u+l·} (2u+l-) Rl. MDC Unit -·---

pcvsam/iie Other Detected 
Radionuclide 

Page 12 of 15 

TestAmerica Job ID 160~9175-2 

Prepared Analyzed Dll Fac 

1 1iio5114 10 s1 t11osit4 22·1T 

Prepared Analyzed Di!Fac 
11/05/14 11 :20 11105114 18:25 1 

11/0511411.20 11/05114 18:25 

Prepared Analyzed DIIFac 
11/05/1410:51 11105/14 2218 

Prepared Analyzed Dil Fac 
11!05114 10:51 1ito5114-22: 18 

TestAmerica St Louis 

11/13/2014 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9175-2 
Project/Site: West Lake Landfill- Filters 

Method: 9310- Gross Alpha I Beta (GFPC) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.1276 u 0.186 0.186 10.0 0.317 pCi/Sample 11/05/14 11:20 11/05/1418:23 

Gross Beta 0.2762 u 0.240 0.241 10.0 0.371 pCi/Sample 11/05/14 11:20 11/05/1418:23 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Alpha 5.37 5.522 1.01 10.0 0.311 pCi/Samr 103 75.125 

Total 

Spike LCSB LCSB Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Beta 18.0 18.51 2.20 10.0 0.371 pCi/Samr 103 75.125 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Gross Alpha 0.245 u 0.4337 0.255 10.0 0.280 pCi/Samr 0.40 

Gross Beta 17.4 18.15 2.16 10.0 0.362 pCi/Samr 0.17 

----------------------------------···············································································································································································-

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 -1.560 u 12.5 12.5 20.0 15.8 pCi/Sample 11/05/14 10:51 11/05/14 22:13 

Count Total 

Other Detected MB MB Uncert. Uncert. 

Radionuclides Result Qualifier (2a+!-) (2a+!-) RL MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCi!Sample 11105114 10:51 11105114 22:13 

Radionuclide 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9175-2 
Project/Site: West Lake Landfill- Filters 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) (Continued) 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-----

Americium-241 32000 32580 3390 166 pCi/Samr 102 87.116 

Cesium-137 11200 11080 1180 20.0 105 pCi/Samr 99 87.120 

Cobalt-60 12100 12160 1240 54.3 pCi/Samr 101 87.115 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Cesium-137 -1.94 u -1.926 u 5.23 20.0 9.17 pCi/Samr 0 

Total 

Other Detected Sample Sample DU DU Uncert. RER 

Radionuclides Result Qual Result Qual (2a+!-) RL MDC Unit RER Limit 

Other Detected None None pCi!Sam~ 

Radionuclide 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9175-2 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-9175-1 WAA-01-AF-PS-20141 030 Totai/NA Filter None 

160-9175-1 DU WAA-01-AF-PS-20141 030 Totai/NA Filter None 

160-9175-2 WAA-02-AF-PS-20141 030 Totai/NA Filter None 

160-9175-3 WAA-03-AF-PS-20141 030 Totai/NA Filter None 

160-9175-4 WAA-04-AF-PS-20141 030 Totai/NA Filter None 

160-9175-5 WAA-05-AF-PS-20141 030 Totai/NA Filter None 

160-9175-6 WAA-00-AF-FB-20141 030 Totai/NA Filter None 

LCS 160-154295/2-A Lab Control Sample Totai/NA Filter None 

MB 160-154295/1-A Method Blank Totai/NA Filter None 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-9175-1 WAA-01-AF-PS-20141 030 Totai/NA Filter None 

160-9175-1 DU WAA-01-AF-PS-20141 030 Totai/NA Filter None 

160-9175-2 WAA-02-AF-PS-20141 030 Totai/NA Filter None 

160-9175-3 WAA-03-AF-PS-20141 030 Totai/NA Filter None 

160-9175-4 WAA-04-AF-PS-20141 030 Totai/NA Filter None 

160-9175-5 WAA-05-AF-PS-20141 030 Totai/NA Filter None 

160-9175-6 WAA-00-AF-FB-20141 030 Totai/NA Filter None 

LCS 160-154299/2-A Lab Control Sample Totai/NA Filter None 

LCSB 160-154299/3-A Lab Control Sample Totai/NA Filter None 

MB 160-154299/1-A Method Blank Totai/NA Filter None 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

December 1, 2014 

J9298 

WAA-01-AF-PS-20141106, WAA-02-AF-PS-20141106, WAA-03-
AF-PS-20141106, WAA-04-AF-PS-20141106, WAA-05-AF-PS-
20141106, and WAA-00-AF-FB-20141106 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

1 December 2014 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ9298 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ9298 
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DATA ASSESSMENT 

Sample delivery group (SDG) J9298 included five (5) environmental air (filter) samples and one (1) QC 
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846 
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 
Ga-01-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided 
adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blanks yielded no detectable activities. The field blank yielded a low beta 
activity. The other field samples yielded 5 to 10 times the field blank beta activity, so no further 
qualifications were applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the LCS analyses were within established control limits. No qualifications 
were applied. 

V. Surrogates 

Surrogates are not used in these radioanalytical methods. 

VI. Comments 

Many detected activities were less than their reporting limits ("RL"). These extrapolations should be 
qualified as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as 
qualified for their intended purposes. 

103!9025140058.000 3 SDGJ9298 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

1111912014 5:26:52 PM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9298-2 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9298-2 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-9298-2 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-9298-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 11/10/2014 1 :29 PM; the samples arrived in good condition, properly preserved. The temperature of the 

cooler at receipt was 20.0° C. 

GROSS ALPHA AND GROSS BETA RADIOACTIVITY 

Samples WAA-01-AF-PS-201411 06 (160-9298-1 ), WAA-02-AF-PS-201411 06 (160-9298-2), WAA-03-AF-PS-201411 06 (160-9298-3), 
WAA-04-AF-PS-201411 06 (160-9298-4), WAA-05-AF-PS-201411 06 (160-9298-5) and WAA-00-AF-FB-201411 06 (160-9298-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared on 11/12/2014 and 

analyzed on 11/13/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

RADIUM-226 & OTHER GAMMA EMITTERS (GS) 

Samples WAA-01-AF-PS-201411 06 (160-9298-1 ), WAA-02-AF-PS-201411 06 (160-9298-2), WAA-03-AF-PS-201411 06 (160-9298-3), 

WAA-04-AF-PS-20 141106 (160-9298-4 ), WAA-05-AF-PS-20 141106 (160-9298-5) and WAA-00-AF-FB-201411 06 (160-9298-6) were 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9298-2 

Project/Site: West Lake Landfill- Filters 

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared on 11/12/2014 and 
analyzed on 11/13/2014 and 11/14/2014. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 
phone 314.298.8566 fax 

Identification 

W AA-01-AF-PS-201411 06 

WAA-02-AF-P~20141106 

WAA-03-AF-PS--201411 06 

0 
0 
0 
0 

Sample I Sample 
Date Time 

11/6/14 14:22 Filter 

11/6/14 13:09 Filter 

11/6/14 13:43 Filter 

11/6/14 14:00 Filter 

11/6/14 13:27 Filter 

11/6/14 NA Filter 

Chain of Custody Record TestAmerica 
THE LEAPER lN ENVIRONMENTAl TESTING 

TestAmerica laboratories, Inc. 

Air 1 X X X X X X I 
contingent upon TAR results 

Air 1 i( i( i( i( i( i( I for all samples 

0Re!1Jm to Client ODisposal by Lab Months 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 9298 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-9298-2 

List Source: TestAmerica St. Louis 

Comment 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-9298-2 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9310 

GA-01-R 

Method Description 

Gross Alpha I Beta (GFPC) 

Cesium-137 & Other Gamma Emitters (GS) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-9298-2 

Protocol 

SW846 

DOE 

Laboratory 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-9298-1 

160-9298-2 

160-9298-3 

160-9298-4 

160-9298-5 

160-9298-6 

Client Sample ID 

WAA-01-AF-PS-20141106 

WAA-02-AF-PS-201411 06 

WAA-03-AF-PS-20141106 

WAA-04-AF-PS-201411 06 

WAA-05-AF-PS-201411 06 

WAA-00-AF-FB-201411 06 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-9298-2 

Collected Received 

11/06/14 14:22 11/10/1413:29 

11/06/1413:09 11/10/1413:29 

11/06/1413:43 11/10/1413:29 

11/06/14 14:00 11/10/1413:29 

11/06/1413:27 11/10/1413:29 

11/06/14 00:00 11/10/1413:29 

TestAmerica St. Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job 10. 160-9298~2 
Project/Site: West Lake Landfill ~ Filters 

Method: 9310 ·Gross 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (217+/-) (217+/-) RL MDC Unit Prepared Analyzed DIIFac 
~----"-''~ '-~--~-~'- -··---·---- *·--- -----·--

11i127i414:S9- -117131141159-Gross Alpha 0.551 0.276 0.283 10 0 0.281 pCi/Sample 1 
Gross Beta 11.0 0.933 1.44 10.0 0.342 pCi/Sample 11/12/14 14 59 11/13/14 11:59 

Method: GA-01-R • Cesium-137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 

Analyte Result Unit Prepared Analyzed DIIFac 
-1.41 pCi/Sample~ Ti/12114 14.41 1"1113/14 1900- 1 

Count Total 

Other Detected Uncert. Uncert. 

Radlonuclides Result Qualifier (217+1-) (217+1-) RL MDC Unit Prepared Analyzed Dll Fac ----- --··-~ 

{iCitsample · 1it12114 14:4T ffl13it419:0ii ~--1 Other Detected None 

Radionuclide 

Method: 9310 ·Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (217+/-) (2a+/-l MDC Unit Prepared Analyzed Di!Fac 
-·-0.354 ~·----- ------

1111211414:5"9 
---~-~~ 

0.282 0.407 pCi/Sample 11/13114 12:00 1 

Gross Beta 11.4 0.946 1.48 10.0 0.386 pCi/Sample 11/12/14 14:59 11113114 12.00 

Method: GA-01-R. Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (217+1-l (2a+/-) RL MDC Unit Prepared Analyzed DliFac 
-·----·· --··-·---·- -----·-

pCiiSamPfE!. 1"1/1371419:o1" Cesium-137 -6.41 39.5 39.5 11/12114 14:41 1 

Count Total 

Other Detected Uncert. Uncert. 

Radlonuclides Result Qualifier (217+1·) ('217+1-) Rl. MDC Unit Prepared Analyzed Dil Fac 
----~--~-~ -·--~·-~- -·- - ·-~·---··· ~---·-~ -·-. ---

Other Detected None pCi!Sample 11112114 14"41 11113/14 19.·01 

Radlonucllde 

Method: 93'10- Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (217+/-) (217+/·) RL MDC Unit Prepared Analyzed Oil Fac 

o.3so 1oo 
·-·~~-- ~~-~~ ... ··-~---·~- --·*-

Gross Alpha 0.799 0.349 0.378 pCi/Sample 11/12114 14:59 11113/14 12:00 

Gross Beta 13.8 1.05 1.73 10.0 0.417 pCi/Sample 11/12114 14"59 11113114 12.00 

TestAmerica St. Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill - Filters 

Method: GA-01-R -Cesium-137 & Other Gamma Emitters (GS) 

Analyte 

cesium:13v·~····-

Other Detected 

Radionuclldes 

Other Detected 
Radionuclide 

Method: 9310 ·Gross 

Analyte 

Gross Beta 

Result Qualifier 
•• -----o:"155 

Result Qualifier 

I Beta (GFPC) 

Result Qualifier 

9.62 

Count Total 

Uncert. Uncert. 

(2a+f·) (2a+/-) 
---~---~-

6.04 

Count Total 

Uncert. Uncert. 

(2a+l·) (2a+l·) 

Count Total 

Uncert. IJncert. 

(2a+/-) (2a+l-l 

0.196 0.196 

0.885 1.31 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 
-~~--"·~~···~- ---~ ·-----

Cesium-137 6.73 6.73 

Count Total 

Other Detected Uncert. Uncert. 

Radlonuclides Result Qualifier (2a+l-} (2a+l·) 
.~---· 

Other Detected None 

Radionuclide 

Method: 9310- Gross Alpha I Beta 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l·) (2a+/-) 
~---·*---

Gross Alpha 0~321 

Gross Beta 0.940 1.48 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 

Analyte 

ci!Sium-13 7 

Result Qualifier 

1.78 

Count 

Uncert. 

Total 

Uncert. 

(2a+l·l (2a+l-l 

5.73 

Rl. 

RL 

RL 

RL 
•*·-·-·- ----· 

10 0 

10.0 

Page 11 of 15 

TestAmerica Job ID: 160~9298-2 

MDC Unit Prepared Analyzed 

11lf4ti4 02 oY 
DiiFac 

1 to pCi/Sample 11112114.14"41" 

MDC Unit Prepared Analyzed Dil Fac 

MDC 

0.370 

0.428 

MDC 
-------

MDC 

~·o:sso 

0.337 

f;ciisampte- ·11112i1414:4t" 1i7i4ii4cifo1 

Unit Prepared 

pCi/Sam!)ie 
-----·· 
11112114 14:59 

pCi/Sample 11/12/14 14:59 

Unit Prepared 
---- **---··-~ 

pCi/Sampie 11112114 14:41 

Unit Prepared 
----~-·-·· 

pCVSample 11112114 14'41 

Unit Prepared 

iJC:Ttsampie ~11t12ii414 '59~· 

pCi/Sample 11112114 14:59 

Unit Prepared 

liciisamlile 11!12/14'1441 

Analyzed 

"1111371412 00 

11/13114 12:00 

Analyzed 

·1,/14t14 o2:oi· 

Analyzed 
·-·~--------

11114114 02:02 

Analyzed 

T1713i141roo 

11113114 12:00 

Analyzed 

o263 

DIIFac 

1 

1 

DiiFac 

Dil Fac 

Oil Fac 

DIIFac 

TestAmenca St. Louis 
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Client Tetra Tech EM Inc. 
Project/Site: West lake Landfill Filters 

Other Detected 

Radlonuclldes 

Other Detected 
Radionuclide 

Method: 9310 

Analyte 
----
Gross Alpha 

Gross Beta 

Result Qualifier 

None 

Gross Alpha I Beta (GFPC) 

Result Qualifier 

1.21 

Client Sample Results 

Count 

Uncert. 

(2u+l·) 

Count 

Uncert. 

(2a+/·) 
·~~~~~--~··--

0.176 

0.340 

Total 

Uncert. 

(2u+l·) 

Total 

Uncert. 

(2a+/-) 

RL 

RL MDC 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/·) (2o+/·) Rl. MDC 

--··25:2 

Count Total 

Other Detected Uncert. Uncert. 

Radionuc/ldes Result Qualifier (2u+l·) (2u+l·) RL MDC 

Other Detected None 

Radionuclide 

Page12of15 

Unit 

pcilsampie. 
pCi/Sample 

Unit 
--------~ 

pCi/Sample 

Unit 

f,cvsainiiie 

TestAmerica Job ID 160-9298-2 

Prepared Analyzed 

-:t17wi414:4T 1ili411·fo2·o3 

Prepared Analyzed 
--~------·· 

11/13/1414:18 

11/12114 14:59 11/13/14 14:18 

Prepared Analyzed 

11112/1414:41 W14/14 02 OS 

Prepared Analyzed 

"Tt7i2tt4 14:41 . 11114114"02:05 

Oil Fac 

1 

Dll Fac 
--1 

Oil Fac 

1 

Oil Fac 

1 

TestAmenca St. louis 

11/19/2014 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9298-2 
Project/Site: West Lake Landfill- Filters 

---------------- -------···· 

Method: 9310- Gross Alpha I Beta (GFPC) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.1665 u 0.195 0.196 10.0 0.313 pCi/Sample 11/12/14 14:59 11/13/1411:59 

Gross Beta 0.1616 u 0.224 0.225 10.0 0.377 pCi/Sample 11/12/14 14:59 11/13/1411:59 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Alpha 5.37 5.167 0.965 10.0 0.303 pCi/Samr 96 75.125 

Total 

Spike LCSB LCSB Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Beta 18.0 17.35 2.08 10.0 0.351 pCi/Samr 97 75.125 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Gross Alpha 0.551 0.4716 0.274 10.0 0.313 pCi/Samr 0.14 

Gross Beta 11.0 9.041 1.24 10.0 0.377 pCi/Samr 0.74 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 0.01263 u 5.03 5.03 20.0 9.33 pCi/Sample 11/12/1414:41 11/13/1418:33 

Count Total 

Other Detected MB MB Uncert. Uncert. 

Radionuclides Result Qualifier (2a+!-) (2a+!-) RL MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCi!Sample 11112114 14:41 11113114 18:33 

Radionuclide 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9298-2 
Project/Site: West Lake Landfill- Filters 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) (Continued) 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-----

Americium-241 32000 32000 3330 95.0 pCi/Samr 100 87.116 

Cesium-137 11200 11350 1190 20.0 56.0 pCi/Samr 102 87.120 

Cobalt-60 12000 12070 1220 38.5 pCi/Samr 100 87.115 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Cesium-137 -1.41 u -0.4747 u 5.54 20.0 10.1 pCi/Samr 0.06 

Total 

Other Detected Sample Sample DU DU Uncert. RER 

Radionuclides Result Qual Result Qual (2a+!-) RL MDC Unit RER Limit 

Other Detected None None pCi!Sam~ 

Radionuclide 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9298-2 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-9298-1 WAA-01-AF-PS-201411 06 Totai/NA Filter None 

160-9298-1 DU WAA-01-AF-PS-201411 06 Totai/NA Filter None 

160-9298-2 WAA-02-AF-PS-201411 06 Totai/NA Filter None 

160-9298-3 WAA-03-AF-PS-201411 06 Totai/NA Filter None 

160-9298-4 WAA-04-AF-PS-201411 06 Totai/NA Filter None 

160-9298-5 WAA-05-AF-PS-201411 06 Totai/NA Filter None 

160-9298-6 WAA-00-AF-FB-201411 06 Totai/NA Filter None 

LCS 160-156385/2-A Lab Control Sample Totai/NA Filter None 

MB 160-156385/1-A Method Blank Totai/NA Filter None 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-9298-1 WAA-01-AF-PS-201411 06 Totai/NA Filter None 

160-9298-1 DU WAA-01-AF-PS-201411 06 Totai/NA Filter None 

160-9298-2 WAA-02-AF-PS-201411 06 Totai/NA Filter None 

160-9298-3 WAA-03-AF-PS-201411 06 Totai/NA Filter None 

160-9298-4 WAA-04-AF-PS-201411 06 Totai/NA Filter None 

160-9298-5 WAA-05-AF-PS-201411 06 Totai/NA Filter None 

160-9298-6 WAA-00-AF-FB-201411 06 Totai/NA Filter None 

LCS 160-156389/2-A Lab Control Sample Totai/NA Filter None 

LCSB 160-156389/3-A Lab Control Sample Totai/NA Filter None 

MB 160-156389/1-A Method Blank Totai/NA Filter None 

TestAmerica St. Louis 
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